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The Engineers of the IT is to be considered as a compliment to 
Niagara Project. American electrical engineers that the 


managers of the Niagara project for the transmission of . 


power have finally chosen as one of their advisers one of 
the highest authorities among electrical engineers in this 
country. The Cataract Construction Company has form- 
erly shown a tendency to take advice a!most exclusively 
from foreign electrical engineers, and the appointment of 
Prof. Henry A. Rowland, of Johns Hopkins University, as 
one of the consulting engineers of the concern, while it 
may not indicate that the former advisers of the company 
were in any degree inefficient, is certainly an evidence that 
the managers of the Cataract company are determined to 
take their advice only from the highest and best authorities 
in the electrical as well as in the civil and mechanical 
engineering branches of this gigantic project. 


Electric Lighting THE demand for larger dynamos in the 
Engines. electric lighting and electric railway busi- 

ness has stimulated intelligent builders to construct en- 
gines of high economy and large powers and occupying 
small floor space. An example of one of the most recent 
types of engine construction in this line is found in the en- 
gine designed by Messrs. Strong & Dean, which is illus- 
trated and described elsewhere in our columns this week. 
This engine is of the triple expansion non-condensing 
vertical type. The aim of the designers to build an engine 
that would make it possible to secure the asme economy 
with very high steam pressure without condensation in 
places where it is not practicable to use a condenser on 
account of the scarcity of water for condensing purposes, 
The announcement that the buliders who have had an ex- 
tensive experience in the construction of large engines in- 
tend to construct engines of this type of as great capacity 
as 2,500 h. p. will, on the other hand, stimulate the manu- 
facturers of electrical apparatus to construct generators of 
corresponding capacity for central stations whose output 
is sufficiently large to warrant the use of units of that size. 


The New York State THE managers of the largest street 
Railway Interests. railway interests of New York State 
met at Saratoga last week and considered a few of the 
points that present themselves in the operation of electric, 
horse and cable street railways. The discussion upon Mr. 
McIntire’s paper—the only one read before the meeting— 
was of an exceedingly practical nature. One point which 
was brought up by Mr. Powers is worth emphasizing. 
He insisted with a good deal of reason that 
the electric street railway men could not afford 
to disregard the results of the experience gained 
by the steam railroad men at a considerable expense, and 
only after repeated failures of various schemes for track 
construction which are often found in use to-day in street 
railways operating, in many respects, under si:zilar condi- 
tions. There are undoubtedly many features of electric street 
railway construction that are so different from the same 
line of work on the steam road that new methods must be 
used and experience must be gained in actual practice, but 
it is often a waste of time and money to disregard the les- 
sons learned many years ago by railroad engineers. The 
cable railway people realize this and build a track structure 
that is correspondingly substantial. Very few horse car 
lines, however, have taken the precaution to build a_ track 
that is sufficiently durable to withstand the additional wear 
brought about by the increased weight of the electric cars 
which they have adopted. 





Electrical Transmis- ONE of our English contemporaries has 

sion of Power. recently devoted considerable editorial 
space to a review of electrical power transmission, and con- 
cludes that on a whole the possibilities in this direction 
have been overrated. The most important role is assigned 
to motors displacing belts in workshops, and to applications 
to electro-metallurgic purposes, but aside from these cases 
steam, except under special Conditions, is pronounced su- 
perior in economy to electricity. Taking Great Britain as 
the field, this view may be a correct one, but with the dif- 
ferent conditions that exist in the United States 
the same writer would most probably pronounce 
a more favorable judgment. In our last issue we re- 
ferred to a number of cases in which long distance 
transmission has a great future, and even if many of these 
might be considered of a special character in a restricted 
area like that of Great Britain, in our broad domains they 
are numerous enough to form an important category, When 
the subject is once taken up in earnest in the United States 
many of the difficulties that now exist will be overcome. 
At present, one of these difficulties is the absence of cheap 
yet efficient machines, the dynamos and motors upon which 
estimates must now be based being designed for other and 
higher class work. In Switzerland where electrical trans- 
mission has had its greatest development this phase of the 
question has been met, and to what extent may be 
judged from the fact that a 200-h. p. ‘‘drehstrom” motor 
may be purchased there for less than $3,000. In striking con- 
trast to this is a recent American estimate of over $15,000 for 
motors and generators to transmit 300 h. p. to shafting one 
fourth of a mile distant from water power. The latter 
price was based on costly ,machinery designed for other 
purposes, and is no more a criterion of what the cost would 
be after the development of this branch of electrical in- 
dustry than the cost of an electric lighting plant 11 years 
ago compared with the cost of a similar one to-day. 
These figures are quoted to show that any unfavorable 
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opinions based upon present prices are merely provisional 
and should by no means be accepted as final. 





A Large American [IN our last issue we called attention to 
Alternator. what seemed to be a growing tendency 
of the times in the construction of larger units for 
central station use for both lighting and power purposes. 
It was pointed out that some 500-kilowatt machines were 
being constructed for the electric railway service of the 
city of St. Louis, to be installed in a plant which would 
operate 65 cars with only three units of the type mentioned. 
It must be admitted that American manufacturers have not 
up to the present time had much experience in the manu- 
facture of Jarge machines. but this as every one knows is 
due to the fact that the manufacturers have 
had all they could attend to in supplying the de- 
mand for machines of the size ordinarily used in cen- 
tral station practice. Another instance which confirms the 
opinion that American manufacturers will in the future 
give more attention to the construction of large units has 
come to our attention. One of the large manufacturing 
companies is now constructing for a central station, which 
has-been in operation for a number of years with very 
large slow speed triple expansion engines driving what 
must be regarded as comparatively small generators, a 
5,000-light alternator, which is to -be driven through direct 
connection by an Ailis-Corliss engine making but 90 revo- 
lutions per minute. The armature of this alternator will 
be about 18 feet in diameter and will take the place of the 
ordinary fly wheel on the shaft of the engine, which, it 
may be mentioned, is a compound of 509 h. p. Itis expected 
that this plant will be in operation in three or four 
weeks. It will be of interest in this connection to those 
who are interested in the American practice in dynamo 
construction to read an extract which we reprint in an- 
other column from one of our English contemporaries. It 
is pointed out that although English manufacturers have 
in a few instances given more attention to the construction 
of large units, still American manufacturers have gone 
about the business in a way which has, on the whole, been 
productive of the best results. The present design of al- 
ternators is regarded as barbarous, and our contemporary 
calls attention to the fact that too much attention, com- 
paratively speaking, has been given to the design and con- 
struction of transformers, while the design of the dynamo 
—which is of infinitely greater importance—has been too 
often neglected. 





Electrolysis and Lead IN a recent number of THE ELECTRICAL 
Water Pipes. WORLD attention was called to what 
was supposed to be a case of damage to lead water pipes 
by the electrolytic action of a street railway current. This 
case, it will be remembered, was in the city of Saginaw, 
Mich., where a lead pipe ran for some distance parallel to 
the electric railway. On taking up the pipe, it was found 
to be seriously corroded at numerous points, its appearance 
being similar to that of a worn out storage battery plate. 
Since the presentation of this case in our columns, our 
attention has been called to a very similar occurrence in 
the city of Athens, Greece. Mr. Etienne de Fodor, the 
manager of the Athens central station, informs us that the 
neutral wire of one of their circuits was grounded by con- 
necting to a lead pipe nearly a mile in length and two 
inches in diameter Trouble was experienced by the failure 
of one of the lead covered cables, which showed a se- 
ries of small pin holes apparently resulting from the 
gradual disintegration of the lead sheathing. This failure 
occurred upon both the positive and negative mains of the 
three-wire system. It was soon discovered that the water 
pipe to which the neutral was grounded was leaky, and an 
examination showed that the entire pipe was filled with a 
series of small holes similar to those found in the sheathing 
of the lead covered cables. At several points the water 
pipe was in contact with flowing water, and at these points 
it was found to be uainjured, but wherever it touched damp 
masonry and was not in contact with running water the 
perforations mentioned above were found, the metal at these 
points being badly oxidized and crumbling at the mere 
touch. Chemical disintegration was especially noticeable 
at the soldered joints of the water pipe. Investigation 
showed that other lead pipes placed in the same channel, but 
not connected to the retwrn circuit of the electrical conduct- 
ors, exhibited no trace of injury, and this, together with the 
fact that the pipe was badly damaged at the point to which 
the conductors had been soldered, was taken to indicate 
that the disintegration of the metal had been caused by the 
electrical current. Another point which seemed to 
strengthen this view was the fact that wherever the pipe 
was surrounded by flowing water scarcely any damage 
could be detected, and this was attributed to the presence 
of a small amount of oxygen in the flowing water. The re- 
sult of this experience in the Athens central station has 
been to lead the company to believe that the grounding of 
the neutral wire in three-wire systems is not to be recom- 
mended, . The managers believe that an entire system con- 
structed in this way would tend to increase the danger 
from short circuits, rather than decrease it. If any of our 
readers have had similar experiences of this kind we 
should be glad to have them brought to our attention. So 
far as we are aware, the case noted at Saginaw, Mich., and 
this one at Athens are the only experiences of this kind 
-hat have ever received public attention, 











206 


The Saratoga Meeting of the Street Railway Associ- 
ation of the State of New York. 





On Tuesday of last week the annual meeting of this 
Association was held at the United States Hotel at 
Saratoga Springs. 

The first business of the meeting was the address of 
the president, Mr. John N. Beckley, of Rochester, an 
abstract of which will be found elsewhere in this issue. 
The report of the executive committee, composed of 
Messrs. Daniel F. Lewis, J. N. Beckley, Charles Clemen- 
shaw and W. J. Richardson, was then read. This report 
showed that five new companies had joined the Associa- 
tion during the year, while but one membership had 
lapsed. It was pointed out that owing to numerous con- 
solidations the membership of the Association in actual 
numbers was one-third less than it once was. The com- 
mittee recommended that the annual dues of members be 
increased from $35 to $50, and that an annual dinner 
be given in connection with the Association meetings, as 
it was thought that in this way the members would be 
able to secure from each other a great deal of valuable 
information each year which they are now not able to 
exchange. 

On the subject of electric traction the report contained 
the following paragraph: 


Electricity has been booming in this State since we last met. 
Brooklyn, fortunately for its citizens. will soon be blessed with the 
overhead system on a scale nowhere equaled in the world, the very 
best construction both for track and overhead work having been 
adopted throughout the city. When fully developed to successful 
operation in that city, the system will bring about the condition of 
things throughout the country, by the,substitution of electricity for 
horses, set forth in the advertisement of a famous patent medicine 
of which it is declared the “children cry for it.” Already some of 
the leading dailies of New York are beginning to change their hith- 
erto insane abuse of the so-called ‘‘deadly trolley,” that has never 
yet killed even one human being; and they will soon be tumbling 
over one another in their enthusiastic advocacy of a system regard- 
ing which they have finally decided to learn something andno longer 
to depend upon their imagination for their facts. Whatever recent 
improvements with manifest merit have been made in the electric 
system will be hailed with delight by those interested in this form 
of motive power, 


The treasurer’s report, which was presented, showed 
that during the year the receipts amounted to $945.66, 
while the expenses were $918.17, leaving a balance of 
$27.49. 

The members then listened to a brief statement from 
Mr. Charles J. Bissell upon the work that had been ac- 
complished at the State Legislature during its last 
session. Mr. Bissell pointed out that there was very little 
danger of injurious legislation provided the members of 
the Legislature could have the actual facts in the case 
explained to them in a clear and definite way. 

Mr. Lewis called attention to the fact that much more 
effective work could be done in this direction if the 
smaller companies of the State could be brought into the 
membership of the Association, the dues in such case 
being merely nominal. He suggested that the supply 
men who were present could be instrumental in bring- 
ing the matter of joining the Association before the 
smaller companies of the State in the course of their 
business calls upon them. Mr. Ostrom, of the Penn- 
sylvania Steel Company, on behalf of the supply men, 
said that he believed they would be willing to use their 
best efforts in this direction, and this statement was 
indorsed by Mr. W. J. Clark, of the General Electric 
Company. The result of this discussion was that during 
a brief recess of the Association a meeting of the supply 
men was held, of which Major Evans was chairman, and 
a committee was appointed to report measures for the 
formation of an auxiliary association for this purpose. 
Later in the day another meeting was held, and a 
permanent organization affected. The report of the 
organization of this auxiliary association of supply men 
will be found elsewhere in our columns. 

Following the discussion on this subject Mr. McIntire 
presented the report of the committee on recent improve- 
ments in electric traction. This report is printed in full 
in this issue. ‘ 

At the conclusion of the reading of the report, Mr. 
Lewis offered the following resolution: 

WHEREAS, The Street Railway Association of the State of New 
York, assembled at Saratoga Springs for its tenth annual meeting, 
has learned that the Union Railway Company, of New York, has 
put in operation this week the first electric trolley cars within the 
~~ of New York; 

esolved, That the Association congratulates the company and 
the public of the greatest city in the Union upon this adoption of 
the latest and most improved method of street railway traction; | 

Resolved, That this Association earnestly deprecates the opposi- 
tion manifested against the trolley system in various quarters, as 
being founded upon neither reason nor fact, and as being contrary 
to the best interests of any community seeking rapid transit facili- 
ties and suburban homes for a growing population; 

_ Resolved, That the Association hereby tenders to Mr. L. H. MclIn- 
tire, engineer of the Union company, its thanks for his able address 


on the work already accomplished in New York, and its wishes for 
the development in the metropolis of the system thus inaugurated 


The resolution was adopted. 

Messrs. Clemenshaw, Lewis and McNamara were ap- 
pointed a committee on nominations, and they proposed 
the following names, and the gentlemen were thereupon 
elected: President, ©. Densmore Wyman, New York; 
vice-president, Daniel B. Hasbrouck, New York; second 
vice-president, James A. Powers, Glens Falls; secretary 
and treasurer, W. J. Richardson, Brooklyn. Executive 
Committee—D. F. Lewis, Brooklyn; John N. Beckley, 
Rochester; John W. McNamara, Albany. 

Mr. Lewis offered an amendment to the by-laws, in- 
creasing the annual dues of members in the first class 
to $50, as recommended by the executive committee, 
which was adopted. 

The meeting then adjourned, to meet in Rochester, the 
third Tuesday in September, 1893. 
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In the afternoon all in attendance at the meeting were 
invited by the Union Railway Company, of Saratoga, to 
‘participate in a trip on the electric road to Saratoga Lake. 
The ride was enjoyed by all. 

The following delegates of railway companies were 
present: John W. McNamara, president Albany Railway, 
Albany; Daniel F. Lewis, president Brooklyn City Rail- 
road Company, Brooklyn; W. J. Richardson, secretary 
Atlantic Avenue Railroad Company, Brooklyn; James A. 
Powers, superintendent Glens Falls Electric Railway, 
Glens Falls; John N. Beckley, president, and Charles J. 
Bissell, counsel, Rochester Railway Company, Rochester; 
Charles Clemenshaw, president, and Charles H. Smith, 
superintendent, Troy & Lansingburg Railroad Com- 
pany, Troy. 

There were also present H. C. Evans, Johnson Com- 
pany; J. A. Hanna, McGuire Truck Company; W. F. D. 
Crane, H. W. Johns Manufacturing Company; D. W. 
Pugh, John Stephenson Company; W. J. Clark, A. Lewis 
and Prof. Feary, General Electric Company; W. H. 
Delaney, Royaline Manufacturing Company; W. S. Silver, 
Graduated Car Spring Company; F. D. Russell and E. 
Packer, Rochester Car Wheel Company; C. S. Merrill, 
Engineering Equipment Company; G. N. McKibben, Reed 
& McKibben; Elmer Morris, Thomson-Houston Company; 
J. E. Wallace, Smith & Wallace; A. R. Cook, Q. & C. 
Company; J. F. Ostrom, Pennsylvania Steel Company; 
Frank R. Ford, Short Electric Railway Company; Willard 
S. Brown, American Casualty and Insurance Company; 
John Patterson, Taylor Truck Company; Frank A. 
Magee, The E. 8S. Greeley & Co.; J. H. Jones, West 
Troy, and Louis Pfingst, Boston. 
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Test of a 17,500 Watt Stanley Transformer.* 





BY HARRIS J. RYAN. 
supe HE method employed for testing your 
>» / 17,500 watt 1,000 x 50 volt trans- 
former for a frequency of 132 periods 
per second was as follows : 

The power dissipated through hys- 
teresis, eddy currents, etc., was deter- 
mined by the use of a contact maker, 
condenser and electrometer, as de- 
scribed in the paper on transformers in the “Proceedings of 
the American Institute of Electrical Engineers,”’ vol. vii., p. 
1. The transformer received current from a Westinghouse 
alternator at 132 periods per second. This machine was 
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CURVES ACCOMPANYING A TEST OF A STANLEY 17,500-W ATT 


TRANSFORMER. 


Primary, 1,(00 volts; secondary, 50 volts; frequency, 133 P. P.S.; 
Secondary on open circuit; Primary effective E. M. F., 1,110 
volts; secondary effective E. M. F., 56.0 volts; effective mag- 
netizing current, .195 ampere; power lost through hysteresis 
and eddies, 186 watts. Regulation: Drop in pressure from no 
load to full load, 2.3%; efficiency at full load, 96.9%; at half loac, 
97.1%; at quarter load, 96.0%; at one-eighth load, 93.0¢, 


driven by a high speed 60 h. p. tandem compound 
automatic engine, that has a fair speed regulation. It 
was found at the start, however, that the total loss 
of power in the transformer at full load was in the 
neighborhood of but 3% of the load. On account of the 
natural drift of the speed of the engine within certain 
limits, it was not found practicable to measure the total 
power delivered to the transformer and that given out 
by it with such a degree of accuracy that the probable 
error would be less than 1%. This would mean a prob- 
able error in the determination of the total power dis- 
sipated by the transformer of 30%. 

Were there no magnetic leakage in transformers, we 
would get a measure of the power lost through heating 
of the primary and secondary conductors by the product 
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a This is a re rt made by the Cornell University to the Stanley 
Electric Manufacturing Company. 
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of the drop in volts observed on the secondary into the 
current output of the same. This measure would then 
be rigidly accurate when the secondary is at work on 
incandescent lamps and the primary magnetizing current 
is as small as it is for this transformer. Actually, how- 
ever, there is always some magnetic leakage that in- 
creases with the output of each transformer, and lowers 
the E. M. F. of the secondary by lessening the magnetiza- 
tion through the same. Since this action results in no 
waste of power, in ignoring its presence we shall make 
an error that counts against the transformer. It is 
highly probable that in a transformer with a drop in 
pressure due to load of only 2% or 24%%, the error thus 
made against the efficiency at full load will not amount 
to more than 44%. 

The drop of secondary pressure due to load was 
observed by taking simultaneous readings of the effec- 
tive pressure at the terminals of the- primary and 
secondary when the transformer was loaded with lamps 
to an output of 17,500 watts, and when it was unloaded. 
In this way errors due to the drift of the speed of the 
engine are eliminated. 

The accompanying diagram with its curves gives 
graphically the observations made for determining the 
power taken up by the transformer with the secondary 
on open circuit. From the curves of primary impressed 
E. M. F. and primary current the power lost through 
hysteresis and eddies in the iron core was determined 
to be 186 watts, with the pressure at the - primary 
terminals of 1,110 volts. It is desirable to know the 
power lost at the standard pressure of 1,000 volts. In 
making this deduction we have assumed that this loss 
varies as the 1.7 power of the magnetic density in the 
iron core. The power lost in the transformer on open 
circuit at a primary pressure of 1,000 volts is therefore 
157 watts. 

The drop in the secondary pressure due to load was 
determined from the following effective primary and 
secondary pressure readings which are given as the mean 
of a number of observations: 


























— Full load.— ~ a — -No load.- sic 

Primary, Secondary. Primary. ” Seemann 
1,077 53.50 1,122 a8 
Reduced to a primary pressure of 1,000 volts : 

ea Full load.— rr. CC -No load.- 

Primary. Secondary. Primary. Secondary 
: 49.67 ,000 50.83 °° 

TO iv Wharain nck <aivdeaontaroenhscunssabicl 1.16 volts, or 2.32 per cent. 


Power lost in heating the conductors..... .. 1.16 x 350 = 405 watts 


The variation of the efficiency with the load is given 
by the following equation: 
a Ww 
W+H+ KW 
W = the output or the transformer in watts 
H = the power lost through hysteresis and 

eddies in the core, 

K depends upon the effective resistance. 

Substituting the numerical values of H and K we have : 

Efficiency = 100 Pe OE: ee 
W + 157 + .00000132 W2 

The efficiencies at full load, half load, quarter load and 
one-eighth load are 96.9%, 97.1%, 96.0%, and 93.0% respec- 
tively. For one 16 c. p. lamp the efficiency is about 24%. 

For a determination of the all-day efficiency when the 
primary pressure is kept up at all hours of the day it is 
assumed that this transformer would have a working 
output equivalent to 17,500 watts for 5 hours out of 
every 24. Under these conditions the all-day efficiency is 
93.8%. 


Efficiency = 100 
Where 
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Books on Telegraphy. 

“It may seem strange at this end of the century to 
complain of the absence of good books on telegraphy, 
yet the complaint is not groundless,” says “Industries,” 
of London. “There is an abundance of so-called practical 
manuals, which teem with information as to the coupling 
up of the apparatus and the way to make good joints; 
but what is wanted is a treatise containing the theory 
of the subject. We doubt if any work on telegraphy 
exists in which, for example, an explanation of a relay 
is given which would enable an electrician to design one 
to work with a given current and a given internal re- 
sistance. Telephony is, if possible, worse off. Not that 
the information is more scanty, but that it is more neces- 
sary. Many of the problems of telephony are questions 
of alternating currents of high frequency, with self- 
induction, capacity, and resistance to be considered. A 
vowel tone consists of harmonic vibrations at the pitch 
of the voice with numerous upper partials, In consider- 
ing transmission over long lines these points have to be 
considered. Details, apparently trivial, may make 
enormous differences in the working of a line. Mr. 
Preece, for instance, finds dielectric absorption most im- 
portant in connection with long-distance telephony. 
Perhaps the worst fate that could befall the subject 
would be for it to fall into hands of the unpractical 
mathematician. It would be a calamity if the theory of 
telephony became a tangle of mathematical gymnastics 
on erroneous assumptions; and if telephone currents share 
the fate of their lower frequency cousins we fear that the 
industry will not be helped much. There must surely be 
telegraphic and telephonic electricians who are ac- 
quainted with both the theory and practice of real 
instruments and are not averse to the dignity of author- 
ship.” 
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New York’s First Electric Street Railway Power Plant. 


ee 





HE accompanying illustration 
shows the power station which 
is now being completed at 
West Farms. While this sta- 
tion is thoroughly equipped 
and well appointed through- 
out, its chief interest lies in 
the fact that it is the first elec- 
tric street railway power plant 
to be.erected in New York City. 
The line construction and the 
station eyuipment have al- 
ready been described in THE 
ELECTRICAL WORLD of Aug: 
20 and Sept. 24, 1892. In the foreground of Fig. 1 is 
seen one of the 400-h. p. Corliss engines and to the right a 
300 k. w. Thomson-Houston generator. The immense 
traveling crane, which can handle 30 tons as easily as so 
many pounds, is shown also. Fig. 2 gives a good idea of 
the attachment of the trolley to the elevated structure and 
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The 1%4-watt lamps consumed already, after 10 burn- 
ing hours, considerably more energy than the 2-watt 
lamps, and a similar observation was made as regards 
those latter, compared to the 2%4-watt lamps, after burn- 
ing 25 hours. This drawback was more and more ac- 
centuated the longer the lamps were burning. 

Under these circumstances a saving from the use of 
such lamps is clearly out of the question; for the addi- 
tional cost of the lamps would considerably exceed the 
saving arising from a smaller consumption of energy, 
even at the present low price of glow lamps. The higher 
the consumption of energy per candle of a glow lamp 
the more constant the light emitted by it. 













FIGS. 1 AND 2.-NEW YORK’S FIRST ELECTRIC STREET RAILWAY POWER PLANT. 


of a car in actual service. This plant is not yet completed, 
but the engines and dynamos are being rapidly set up and 


it is expected to be in full operation in a short time. 
————__> +e @ 0+ @__-_ 


Recent Tests of Incandescent Lamps. 





Messrs. Siemens & Halske, of Berlin, recently issued 
the following circular which contains some interesting 
information regarding the economy of the incandescent 
lamp: 

A statement having recently obtained extensive circula- 
tion to the effect that a considerable saving might be 
effected in central stations, as well as smaller light in- 
stallations, with glow lamps consuming less energy than 
those hitherto in general use, we think it of interest to 


214 Watt 





110 120 130 140 150 hours 


CuRVES OF LAMP LIFE. 


the consumers to acquaint them with the results of tests 
which we made with glow lamps of 14—2% watts per 
candle of our r own, as well as: of ome | make: 








Incandescent lamps of | 1% watts.| 2 watts. | 24 watts. 
“Consumed ‘after burning. 

of RE OR er ere 1.52 2 01 2.15 

5 — i- een ate aa Gal sont pas 1.91 2.03 seus 
BOW im Vass sekiveds cutsaae usee 4E55 2.43 2.24 2.52 
Se err 2.81 2.38 Se 
eM oc obnenbaqeavete Gees 3.19 2.48 2.52 
i |. cacawutelsieas. aasekenauede 3.40 2.57 Badan 
hae RR RSA IS REA EEE: 3.77 2.71 2.52 
Sy PB on” seas ddgbeanarwen ARBe 4.07 2.91 nadia 
Od. wee a depeeuaennsasaaees 4.15 2.98 2.55 
' Be Per re eee 4.25 3.08 ate 
BVT - ecko wc uses eebeets oe wkee 4.45 3.06 2.69 
BR Pe, aceon leet Pe ddernny Gane 4.46 3.25 cee 
ey, or naa wane pane dent seneleaee wiles 3.46 2.71 
ON Bl cece caw ohbces ene aaee 3.51 sna 
inal MES SE pees ERE APES AEE 3.65 2.79 
Wie Cth Sac ddpeies ecavatond Reekas 3.67 os 
ES Rane EM Ye ey ’ 3.83 2.89 
Be OT. cccdsas “aa ckeees owlsse o0ks 3.93 ea 
Td ugh ee iee eo 3.99 3.01 
ic CS PEA HARASS hg cies 3.09 
SUN heat Aes, area cei tath Seas sicate 3.22 
aa A ere 3.26 
Beh Sh cde etnias ehetmanewned ts tees 3.30 
ee) re eee 3.53 
a  * 3.58 


The initial consumption of energy, therefore, rose from: 
1 watts afjer burning hours to 4, £3 watts per candle. 
NM “ “ 150 te “ Td “ 58 ad 3 77 

In consequence of the increased resistance of the 
carbon filament the candle power of a 16 candle lamp of: 


1% watte per candle after 55 burning hours was reduced to 2.5 


can 
2 wats per candle after 90 burning hoars was reduced to 7.0 


2% ouies per ‘candles after 150 burning hours was reduced to 10.0 
can 


Naturally, there is also a limit set to the consumption 
of energy by the two factors: 

COST OF LAMP AND COST OF ENERGY. 

Our experience extending over many years has proved 
that for the consumer the most rational types 
of glow lamps are those consuming 3—3%4 watts per 
candle for lamps of from 10 to 50 candles. 

In central stations, at the present price of glow lamps, 
three watts ought not to be exceeded. 

In cases where, in spite of all this, or from special 
reasons, glow lamps consuming less energy are desired, 
we are quite prepared to supply them; we guarantee 
that they shall not be inferior to those of. foreign. make. 

In conclusion, we beg to point out that frequently glow 
lamps of nominally 144—2% watts per candle are sold, 
which, according to our measurements, consume much 
more energy from the outset. 

sor 2 2 
Annual Meeting of the American Electro-Therapeutic 
Association. 





The secoud annual meeting of this association will be held 
at the New York Academy of Science, 17 West Forty-third 
street, New York City, on Oct. 4,5 and 6. The copy of 
the programme sent us shows that those who have had 
charge of its arrangement have succeeded admirably in 
obtaining an interesting list of papers to be read and dis- 
cussed. Among these may be mentioned a paper on the 
‘‘Physics of Cataphoresis,” by A. E. Kennelly and Prof 


207 
will be held. The hours of exhibition will be from 9 A, M. 
until sunset. The following manufacturers will be repre- 
sented, as stated in the programme: Messrs. Edison, J. H. 
Bunnell, Waite & Bartlett, Galvano-Faradic Co., W. F. 


Ford, O. Flemming, McIntosh, Law-Battery Co., the F. A. 
Davis Pub. Co. and Geo, 8S. Davis. 





——————90- 
A Photographic Method of Mapping the Magnetic 
Field,.* 





BY CHARLES B. THWING. 

The common method of obtaining a cross-section of the 
field of force of a magnet by means of iron filings is very 
satisfactory when only temporary representations of the 
field are desired, but there has been wanting a suitable 
method of making a permanent map. It occurred to the 
writer that by employing a photographic dry plate a 
negative could be obtained from which any desired num. 
ber of prints could be made, and it w6uld have the addi- 
tional advantage of representing the figures in their true 
colors. For obtaining the field of a bar magnet, the 
magnet was placed upon a large card previously marked 
with concentric circles and parallel lines to facilitate the 
centring of the magnet. A photographic dry plate was 
placed, film side up, directly upon the magnet. Iron 
filings were held at a distance of a foot above the plate 
in a bag of loosely woven flannel, from which, by shaking 
the bag, they could be evenly distributed over the surface 
of the plate. The plate was then held at two points 
and tapped gently until the filings had arranged them- 
selves along the lines of force. The room up to this 
point was, of course, only illuminated by non-actinic 
light, and the exposure was now made by turning the key 
of an electric lamp supported at a convenient distance 
directly above the centre of the plate; the position of 
the lamp is a matter of considerable importance, as light 
from one side of the plates will cause the filings to cast 
a Shadow and give an incorrect representation of the lines 
of force. Where an electric light cannot conveniently 
be used nearly as good results may be obtained by hold- 
ing a lighted match over the plate. After the exposure 
the plate is tapped so that the filings may slide off and 
the few which still cling to the surface of the film are 
carefully removed by means of a fine camel’s hair brush. 
The negative is then developed and fixed in the usual 
way. The plates employed should be of a sort to give 
the strongest possible contrast, and a slow plate, such as 
Carbutt’s process plate, was found to give most satis- 
factory results, it requiring an exposure of about 20 
seconds. For making prints from these negatives any 
paper may be employed which will give good black and 
white tones. To obtain the best results the magnet 
should be a strong one and of considerable size, since 
the film is of necessity placed the thickness of the glass 
away from the magnet. It is also quite necessary to 
employ a considerable quantity of filings in order to make 
a brilliant negative. Very beautiful results are obtained 
by this proces’, which afford an excellent opportunity 
for a careful study of the magnetic field. 

Since preparing the above my attention has been called 
to the excellent article of Prof. Houston, in which a 
method exactly similar to the one here described was 
briefly outlined. This furnishes another instance of the 
simultaneous invention of a process by two inventors, 


each working wholly without knowledge of what the 
other is doing. 


An Electric Retouching Pencil. 





A device which has proved of great service to photog- 
raphers is shown in the accompanying illustration. It 
is an electric retouching pencil. The cut shows its con- 
struction, the two magnets being the fields of a small 
motor which is attached to the end of the pencil. This 
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AN ELECTRIC RETOUCHING PENCIL. 


E. J. Houston ; ‘‘ Medical Electricity from an Electrician’s 
Standpoint,” by J. J. Carty ; ‘‘Some Physiological Experi- 
ments with Magnetism at Edison’s Laboratory,” by Dr. 
Frederick Peterson and A. E, Kennelly. 

A lecture will be given on the Phonograph and Micro- 
phonograph by Dr. J. Mount Bleyer, at the evening session 
on Wednesday, Oct. 5. After the evening session on Tues- 
day the members are invited to a social reunion at the 
Electric Club. By special invitation of Mr, Thomas A. 
Edison the members of the association will make an ex- 
cursion to his laboratory on the afternoon of Thursday, 
Oct. 6. 

An exhibition of electrical batteries and instruments will 
take place during the sessions of the association in the 
room adjoining that in which the association’s meetings 


miniature motor gives to the pencil point which is at- 
tached to the armature shaft and not to the holder tube, 


as is usually the case, a very rapid motion. 
The pencil is suspended by a_ spring in the 
photographer’s cabinet within easy reach of the 
negative. The spring relieving the operator from the 


weight of the apparatus it is only necessary for him to 
apply it to the proper point on the negative and the 
little instrument will do its own work. This method not 
only saves much time, but is said to give better results 
than the hand process. This retouching pencil is manu- 
factured by the BE. & H. T. Anthony Co., 591 Broadway, 
New York City. 


* Abstract of a paper read before the American Association for 
the Advancement of Science at Rochester, N. Y. 
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Magnetic Viscosity. 


BY J. HOPKINSON, F. R. 8., AND B. HOPKINSON. 
XPERIMENTS herein described were 
made in the Siemens Laboratory at 
King’s College. Theobject was to as- 
certain whether the cyclical change 
in the magnetic induction in iron due 
to a given cyclical change in the mag- 
netizing force is independent of the 
speed at which the change is 
effected, that is, whether any sign 
of *‘magnetic viscosity” or ‘* mag- 
netic lag” can be observed when 
the rate of charge is such as is found in trans- 
formers. The question is one of much practical interest, 
and has been much discussed, among others, by Prof. 
Ewing at the recent meeting of the British Association. 
Prof. Ewing has devised apparatus adapted to deal with 
this matter as well as for drawing curves of magnetiza- 
tion. 

We have experimented on two materials. One was soft 
iron and the other a hard steel containing about 0.6% 
of carbon. Both samples were supplied by Messrs. 
Richard Johnson. 

It had been found, in experiments on ordinary trans- 
formers, that the local currents in the iron made it im- 
possible to form a correct estimate of the magnetizing 
force. The effect of such local currents can, of course, 
be diminished by using finer wire or plates and better 
insulation. Our material was in the form of wire 1-100 





in. diameter, and the wire was varnished with shellac 
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to insure insulation. It was wound into a ring having 
a sectional area of 1.04 sq. cm. in the case of soft iron, 
and 1.08 sq. em. in the case of hard steel, and about 
¥ cms. in diameter. The ring was wound with about 200 
turns of copper wire, and with a fine wire for use with the 
ballistic galvanometer. An inspection of the curves 
showing the results will satisfy the reader that the 
effects of local currents were negligible. 

For determining the points on the closed curve of 
magnetization, given by rapid reversals of the current in 
the coil, the ring was connected in series with a non- 
inductive resistance to the poles of an alternate current 
generator or a transformer excited by the generator, 
as shown in the diagram of connections on this page, 
in which A B are the poles of the transformer or 
generator, C D the terminals of the non-inductive re- 
sistance R, H the coil surrounding the ring, P and Q 
the studs of a reversing key connected to the quadrant 
of a Thomson quadrant electrometer, L a key by means 
of which Q could be connected with C or E at will, and 
K a revolving contact maker through which P was con- 
nected to D. A condenser was connected to P and Q in 
order to steady the electrometer readings. The contact 
maker K was bolted on to the axle of the generator. It 
consists of a circular disc of ebonite, about 13 in. in 
diameter, having a small slip of copper about 1-16 in. 
wide let into its circumference. A small steel brush 


presses on the circumference and makes contact with 
the piece of copper once in every revolution. The posl- 
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tion of the brush can be read off on a graduated circle, 
and thus contact can be made at any desired instant in 
the revolution, and that instant determined by means 
of the graduated circle. The quadrant electrometer thus 
gives the instantaneous value of the difference of potential 
between the points C and D, or the points D and E, ac- 
cording to the direction of the key L. The frequency 
was in all cases, except one, 125 complete periods per 
second. From observations of the values of the potential 
difference between C and D at different times in the 
period, a curve (A) was plotted giving the current or 
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DIAGKAM OF CONNECTIONS. 


magnetizing force in terms of the time; a similar curve 
(B) was plotted for the electromotive force between D 
and E. The curve (B) corrected by subtracting the 
electromotive force due to the resistance of the coil H 
gives the potential or time rate of variation of the in- 
duction in terms of the time. Hence the area of B up 
to any. point, plus a constant, is proportional to the induc- 
tion corresponding to that point. This is shown in curve 
C, which is the integral of B. A fourth curve D was then 
plotted in which the abscissa of any point is proportional 
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to the magnetizing force at any time (got from curve A) 
and the ordinate is proportional to the induction at the 
same time (got from curve C). 

It is obvious that at the point where B cuts the axis 
the induction is a maximum; hence, if there were no 
“magnetic lag’ and no currents in the iron, this point 
should occur at the same time as that at which the cur- 
rent is a maximum, In the curves referred to this is 
seen to be nearly the case. 

The slow cycles were obtained from the ballistic 
galvanometer, by observing the throw due to a known 
sudden change in the magnetic force. Care was taken 
always to take the material through the same cycle. The 
points got by the slow method are in each case shown 
in absolute measure on the same scale as that to which 
the quick curves are drawn, and are indicated by black 
dots; they are hardly numerous enough to draw a curve 
with certainty, but are ample to exhibit the identity of 
or the character of the difference, if any, between the 
curves, as determined by the two methods. 

Figs. 1 and 2 show the results of experiments on soft 
iron. Figs. 3, 4, and 5 were obtained from the hard steel. 
In all these the agreement between the slow and rapid 
cycles is fairly close. Fig. 6 is interesting, as showing 
the large effect of local currents. It was obtained from 
the same sample of steel wire as Figs. 3, 4, and 5, but 
the wire was not varnished. It will be seen that the 
maximum induction lags behind the maximum magnetiz- 
ing force about one-sixth of a complete period, and also 
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that the maximum induction attained is but 10,000, as 
against 17,200 obtained from the same (apparent) 
magnetizing force by the slow method. 

Hence the general result is, that up to the frequency 
tried, i. e., about 125 per second, there is no sign of 
magnetic viscosity; the magnetic cycle is unaffected by 
the frequency so far as the maximum induction for a 
given magnetizing force is concerned; but that there is a 
sensible difference between the curve as determined by 
the two methods, most apparent in that part of the curve 
preceding the maximum induction. This difference is 
well shown in Fig. 5. We have not yet fully investigated 
this feature; possibly it arises from something peculiar 
to experiments with the ballistic galvanometer. 
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The Management and Operation of Street Railways. 





BY JOHN N. BECKLEY. 

During the past year much progress has been made in 
the education of the people of the larger cities of the 
State upon the subject of the “‘trolley system” of pro- 
pelling street cars. Even in the city of New York, where 
a year ago it seemed electric cars could never be op- 
erated because of the intense and unreasonable prejudice 
of the people, franchises are now being obtained, and 
there is every reason to believe that the old-fashioned, 
slow moving and nuisance “ausing horse car system of 
that great and prosperous city will soon give place on all 
the lines to the modern systems of propulsion by electri- 
city or cable. 

Our Brooklyn friends have carried on their campaign 
of education with skill and unceasing effort, and the com- 
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plete success of such effort seems now to be assured. 
So throughout the State, until as error, ignorance and 
hostile interests are cleared away, the people of every 
community are coming to realize that they live in the last 
decade, and not in the middle of the nineteenth century. 
The improvements which have been made in electric and 
cable railroad appliances, machinery and construction, 
may be said to have kept pace with the demand for the 
same. The electric motor of to-day represents a great 
ndvance over the electric motor of last year, and the cable 
roads under construction. in the city of New York 
represent the cable system at its best. 

We shall have the pleasure and the honor to-day of 
listening to papers from two gentlemen, each of whom 
is in the front rank of his profession, and from them we 
shall learn what science, skill and experience have done 
in perfecting the two systems of street car propulsion 
which are doing so much to make life the more worth 
living in the cities of our State. 

Street railroad men are learning that in the manage- 
ment of our properties it pays to be liberal. I do not 
mean that it is wise to be extravagant, or reckless, or 
improvident in the management of such properties, but 
that a broad and progressive policy, which furnishes to 
the people increased facilities for travel, adds to the net 
income to be derived from the operation of street rail- 
roads. The public, as most of us have come to know, 


_ “Abstract of presidential address at the annual convention of the 
Street Railway Association of the State of New York, 
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are quick to appreciate improvements made, and as quick 

to respond with their nickels to the effort of a company 

to intelligently and efficiently serve them. 

It seems to me wise, and in accordance with the best 
business principles, to keep a little in advance of the 
reasonable demands of the people with reference to im- 
provements, additions and extensions. I do not mean 
that a company should heed the request or demand of 
100 families to extend a line where it will require 1,000 
families to support that line when extended. But 
constructing an extension somewhat, perhaps, in advance 
of the time when such an extension will pay operating 
expenses, is, in my opinion, as a rule, the wise thing for 
a railroad company to do. The same principle obtains 
as to number of the cars to be run on each line, and as 
to other improvements and betterments of the system. 
We depend upon the public for our patronage, and every 
street railroad man knows that a good feeling on the 
part of the people toward the company which serves 
them adds to the receipts of the line, makes it easier 
to obtain needed concessions from city governments as 
well as from individuals, and prevents the granting of 
franchises on parallel lines to competing companies 
where, perhaps, only one line can be made a commercial 
success. ; 

Until March 1 the conductors and motormen of the 
Rochester Railway Co. were paid the same wages 
as were formerly paid to conductors and drivers of horse 
cars. We soon found after commencing operating electric 
cars that we required men of higher capacity to perform 
the duties of motorman and conductor than seemed to 
be necessary with the old system. It seemed to us that 
as the duties of the positions which the men held under 
the new system were more onerous and exacting, and as 
‘it required more judgment and skill *> properly handle 
electric cars, that the men should be paid a somewhat 
higher compensation than they had before received. 
Therefore the company, before the men_ themselves 
made any request for an increase of wages, advanced 
such wages. The action of the company, of course, gave 
great satisfaction to the men, and the result has been 
very beneficial, so far as the company itself is concerned. 
It has been found that while the item ‘wages of em- 
ployes” has been materially increased the cost of operat- 
ing the road per mile has in fact been diminished. This 
is accounted for by the fact that the men are more 
attentive to duty than before, and more careful in the 
handling of cars, by the greater free*+om from accidents, 
and by the material lessening in the cost of maintenance. 

I am satisfied that the management of many street 
railroad corporations, where electricty is the motive 
power, have not as yet given sufficient attention to the 
thorough instruction of their motormen as well as con- 
ductors as to the function of each part of the motor, 
and as to the proper thing to be done by the motorman 
and conductor when trouble develops while the car is 
in service on the line. 

Some weeks since I had occasion, while riding on an 
electric car in a city of another State, to ask the motor- 
man some questions about the motors he was running. 
I found he did not know whether the motors were Thom- 
son-Houston, Westinghouse, Edison or Short. He did not 
know whether they were double or single reduction. He 
did not even know whether he had under his car body one 
or two motors. I asked him what he did in case he had any 
trouble on the line? Andhesaid, “If the motor don't 
work I wait until another car comes aiong and pushes 
me in.” I found that this motorman had been for nearly 
nine months in regular service as motorman in that city. 
This motorman knew enough to turn on and turn off 
the current, and to set and loosen the brake. This, of 
course, is an extreme case, but it illustrates a principle. 
My own judgment is, based upon some experience, that 
too much pains cannot be taken to thoroughly instruct 
the motorman as well as the conductor, so that each 
will know the cause of trouble when trouble develops 
in either of the motors in service. 

The plan the company with which I am connected has 
adopted, is to select from among the motormen one of 
the men who is pronounced by the master mechanic, the 
electrician and the superintendent the best posted as to 
the construction and use of a motor, and make such man, 
for the time being, instructor of motormen on cars in 
actual service. This instructor rides with motorman after 
motorman, observes the manner in which he handles his 
car under all conditions and gives detailed instructions as 
to exactly what to do whenever trouble of the usual sort 
develops. The instructor spends from half a day to three 
days with each man until he pronounces him in every 
way qualified to run a car on every portion »f the line, 
and to do that which needs to be done when trouble 


develops. 4 
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Lectures at the Franklin Institute for 1892. 3. 








We have received an advance proof of the programme of 
lectures for the season of 1892-3 to be given before the Frank- 
lin Institute at Philadelphia. The list contains 32 lectures 
in all, and these will be given between Nov. 4, 1892, and 
Feb. 27, 1893. Among those of interest to electrical engi- 
neers may be mentioned the following: ‘* Electricity in the 
Modern City,” by T. C. Martin, Dec, 12; ‘+ Electrometal- 
lurgy and Its Applications to Silver Refining and Incident- 
ally to Other Metals,” by George Faunce, Dec, 19; ‘* The 
Storage Battery Question,” by Pedro G. Salom, Jan. 2; 
‘Technical Notes on the Gramophone,” by Emile Ber: 

Set 
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liner, Jan. 9; ‘*Electric Power Transmission,” by Dr. 
Louis Duncan, Jan. 23: ‘‘ Electricity and the Ether,” by 
Elmer G. Willyoung, Feb. 6; ‘‘ An Experimental Study of 
Light Effects Produced by Alternating High Potentials,” 
by Nikola Tesla, Feb. 24, and ‘‘ How We Measure Elec- 
tricity,” by Clayton W. Pike. 
—_—_——_20 00” 
Strong’s Vertical Triple Expansion Engine. 


We illustrate herewith a new vertical triple expansion 
engine designed by Mr. Geo. S. Strong, of 45 Broadway, 
New York City, to meet the growing demand for a high 
speed engine of large power, occupying small space and 
working with a high rate of economy. The endeavor has 
been made to put a triple expansion engine into the simplest 
and most compact form, seeking at the same time high effi- 
ciency and economy. It may be used with or without a 
condenser as desired, the condenser and air pump where 
used being independent, as is now the usual practice. The 
250-h. p. engine stands 10 feet 6 inches over all and occupieg 
a floor space 7 feet 84 inches by 4 feet 3 inches (about 33 
square feet). 

The general design of the engine is as follows: The two 
cranks are set 180 degrees apart. The reciprocating parts 
thus move in opposite directions at the same time and bal- 
ance each other within the frame, Thus less foundation is 
required, and the engine runs more quietly than with 
cranks set quartering. If it is desired to make the engine 


absolutely noiseless, it can be set upon a foundation insu- 
lated from the foundations of the building by a layer of 
cork ; at the sides packing of some sort can be used, which 
will prevent the carrying of vibration to the walls. 

Over the left hand crank is placed the high pressure 
and 


cylinder one single acting low pressure cylinder. 








THE STRONG VERTICAL TRIPLE EXPANSION ENGINE. 


Over the right hand crank is the other single acting bigh 
pressure cylinder and the intermediate cylinder. A single 
piston rod is used on each side, its tail end extending 
through the top cylinder cover. Cross heads and guide 
bars are entirely dispensed with, the trunk pistons of the 
single-acting low pressure cylinders keeping the piston 
rods in a straight line. 

As the engine is intended to use steam of 180 to 200 
pounds pressure, piston valves have been used to control 
the steam supply to the high pressure and intermediate 
cylinders and gridiron slide valves for the low pressure 
cylinders. In this manner the high pressure hot steam is 
controlled by frictionless valves. The matter of clearance 
in the high pressure and intermediate cylinders, according 
to Mr. Strong, is comparatively unimportant. In the low 
pressure cylinders, however, he considers small clearance 
very necessary for economy and effects it by the use of 
gridiron valves. The total number of expansions at or- 
dinary cut-offs is 12 to 14, reaching to 16 with the shorter 
cut-offs . 

Following through the steam distribution : the livesteam 
is admitted to the high pressure cylinder by a central 
piston valve located between two exhaust piston valves and 
in the same valve chamber. This central admission valve 
travels independently of the other valves, and by it the 
admission and point of cut-off are regulated for both ends of 
the high pressure cylinder. The steam is exhausted from 
the high pressure cylinder by means of two piston valves, 
one on each side. 

The builders, the Providence Steam Engine Company, 
will manufacture these engines in sizes up to 2,500 h. p., 
and will build them of the horizontal type as well as the 
vertical where desired. The details of the engine have 
been worked out under the supervision of Mr. F. W. Dean, 
of Boston, Mass.,a member of the American Society of 
Mechanical Engineers. Our illustration, for which we are 
indebted to Engineering News, shows a perspective view of 
the vertical engine with a pair of dynamos coupled direct 
fo its shaft, 
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Organization of the Association of Dealers in Street 
Railway Materials. 





In accordance with a suggestion made in the Street Rail- 
way Convention at Saratoga last week that a Material Men's 
Auxiliary Association should be formed, the material men 
present met on the U. S. Hotel piazza at 1:45 Pp. M. 

On motion, H. C. Evans acted as chairman, and ap- 
pointed John F. Ostrom, W. J. Clark and J. H. McGraw a 
committee to report organization and name and to name 
officers for ensuing year. 

After a trip over the line of the Union Railway Com- 
pany, of Saratoga, the material men met again in the hotel 
parlor at 5 Pp. M., and received the following report : 

The name of this organization shall be ‘Association of Dealers in 
Street Railway Materials. of the State of New York.”’ 

The object of the Association shall be to make possible concerted 
action on any matters that may affect the business of its members 
ard to aid the New York State Street Railway Association in its 
efforts to prevent any legislation which it may consider hostile to 
the interests of the street railways of the State of New York, as 
well as to aid it in promoting beneficial legislation. 

The officers of the Association shall bea president, two or more 


pean ge and a secretary and treasurer, to be elected annu- 
ally. 

The work of the Association shall be performed by the officers 
and committees as follows : 

(4.) An executive committee of nine members to be elected annu- 
ally. 

(B.) A legislative committee of five members to be appointed by 
the president annually. 

The dues of the Association shall be: Initiation dues, $5; annval 
dues, $5. 

The Association shall hold an annual meeting on the date and at 
the place of the annual meeting of the New York State Street Rail- 
way Association and other meetings at such time and place as may 
be called by the president. 

Any individual, firm, or corporation dealing in street railway 
materials, any engineer, individual, firm or corporation engaged in 
street railway construction work, or any trade paper published in 
the interest of the street railway profession, may become a member 
by registering with the secretary and treasurer and paying an ini- 
tiation fee and annual dues. Each member is to carry one vote. 

Your committee would suggest the following as officers and com- 
mittee to serve for the ensuing year: President, Wm. J. Clark. 
New York; vice-presidents, .Jno. W. Fowler, Brooklyn; D. W. 
Pugh, New York; John Jones, Troy; E. J. Gilbert, Troy. Secre- 
tary and treasurer, C. E. Stump, N. Y. Executive committee : 
W. J. Clark, H. C. Evans, Jno. A. Wood, Wm. S. Silver, C. E. 
Stump, T. C. Martin, S. W. Baldwin. of New York; F. D. Russell, 
Rechester. and D. C. Breckenridge, N. Y. 

It would also suggest that the president be authorized to appoint 
a committee to perfect a constitution and by-laws as embodied in 
the above. 


After some discussion the report of the committee was 
adopted and the officers declared elected. It was decided 
that only residents of New York State be eligible as officers 
or committeemen, and that the constitution contain such a 
provision. It wasalso resolved that the president be ap- 
pointed a committee of one to confer with the New York 
State Street Railway Association and advise it of the action 
of the meeting. 

—_~»~ - ~@ «2s 


The *“ Drehstrom” Patent.* 


We believe that we are not doing anything we ought 
not to do in stating that the Helios Company, of Ehren- 
feld-Cologne, have purchased or otherwise acquired the 
German patent for the Tesla motor (No. 47,885 of May 
1, 1888). As is well known, the Helios Company em- 
ploys what is generally called the Ganz system. The 
multiple current system in Germany has been worked out 
by Messrs. Dobrowolsky, Schukert and Haselwander, and 
in Switzerland, of course,’ by Mr. Brown, and, as far as 
we know, Messrs. Ganz have done little or nothing in 
this direction, but they have long been to the front in 
alternating motor work. They probably intend to 
control the field as far as possible in alternating current 
motors, but this they will doubtless find a somewhat 
difficult task. There are a great number of able men 
working at this problem just now, and inafew years the 
market will probably be flooded with all sorts of motors, 
and it will then be a difficult matter to know which are 
covered by patents and which are not. As a good 
example of the puzzles that are likely to arise, let us 
consider such a double-armature motor as that designed 
by Mr. Rankin Kennedy. When the Tesla system was 
announced, the principle underlying it was the rotation 
of a field producing Foucault currents in closed coils on 
an armature, and thus causing the armature to rotate. 
This clumsy explanation has been employed almost every- 
where by the votaries of the new system—in fact, we 
believe this journal alone adopted another method of 
treating the subject. Taking, therefore, the orcinary 
double current motor as being a :otary field machine, 
and taking the patent to be for rotary field machines, 
does such a motor as Kennedy’s come under the claims 
of the patent? 

In this motor, it will be remembered, there are two 
separate machines—that is to say, there are two laminated 
so-called field magnets, or “stators,” as we may call them, 
each embracing a so-called armature or “rotor.” These 
two rotors are mounted on the same spindle, and are 
electrically connected up with their corresponding coils 
out of step a quarter of a period. The alternating cur- 
rent in one stator induces alternating currents in 
those coils of its rotor which are in position to 
be interlinked with the magnetic circuit. The circuits 
are arranged so that these currents circulate in the 
second rotor, so as to cut the field and produce torque. 
Each machine thus induces currents which give torque 


*From Industries (London), 
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in the other, so that a motor is the result. According to 
the method of treatment of the subject adopted in this 
journal, there is but little difference in the two forms 
of machine, the principle being the same; but, accord- 
ing to the usual theory, as adopted by the inventors of 
the “Drehstrom,” the machines are entirely different. 
There is nothing in Kennedy’s machine which can be 
called rotation of field. Then there may be still further 
complications due to the use of condensers to enable 
such machines to run off ordinary alternating current 
circuits. If any of these systems are successful, we fear 
the Court of Chancery will have some difficult tasks to 
perform. Imagine a non-technical judge dealing with 
rival theories of the action of triple current motors. Dr. 
Hopkinson would begin by explaining his classical paper 
yf 1884 to the judge, having first tripled all the. terms 
io suit the machines in question. Plaintiff's counsel 
would have to go through the whole of Ferraris’ 
papers to show the exact state of public knowledge at 
the date of the patent, the defendant’s leader would 
prefer geometrical treatment, and deal entirely with 
triplicate clock-face diagrams, and the battle would be 
finally lost and won over the exact relation of the 
armature reaction and self-induction methods of dealing 
with these problems, all references to Fourier’s theory 
having been firmly ruled out by the judge. 

——““- -»>-- @> 


Electrical Distribution by Multiphase Currents.* 








BY RANKIN KENNEDY. 
A plan for electrical distribution at low pressure by con- 
tinuous currents, derived from high pressure multiphase 
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Fic. 4.—KENNEDY's THREE PHASE CONVERTER. 

















currents, was recently proposed and brought before the 
Society of Engineers and Shipbuilders, Glasgow, by the 
author. 

In this scheme the electrical energy was to be generated 
atastation conveniently situated, where coal and water 
could be easily conveyed, and outside of the town or city, 
on cheap land. From this station the electrical energy 
is to be transmitted in currents at high pressure, and 
alternating in two or three different phases. These cur- 
rents are to be received into sub-stations, conveniently 
situated in the districts to be supplied with the low 
pressure continuous currents. 

In a sketch plan of the city of Glasgow, sub-stations 
were taken as shown in Fig. 1. At c is the central 
generating station on the river Clyde, where coals can be 
delivered direct from ships or barges at a cost of about 
6s. to 7s. per ton. Ashes can be shipped off easily with- 
out cost for cartage, etc. Water, for condensing, can be 
obtained for nothing, except cost of pumping it up. In 
Fig. 1, seven districts are shown in circles, as covering all 
Glasgow. The double circle round the generating station 
would represent the district within a quarter mile radius 
of the central station. This district would take its supply 
at low pressure direct from the generating station; the 
other six districts would be supplied by high pressure 
feeders carrying multiphase currents. 

There are two strong arguments in favor of multiphase 
currents employed to transmit electrical energy over long 
distances at high pressures: 


*From The Electrical Review (London). 
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1. They are easily generated by simple dynamos having 
no commutators nor brushes, so that there are no dif- 
fieulties with high pressures up to 10,000 volts or so. 
The efficiency of these generators can be made to give 
a return of over 90%. 

2. Multiphase currents can be easily and economically 
reduced to any safe pressure and converted into con- 
tinuous currents. 

In this system there is, first, a central generating 
station, which may be a considerable distance from the 
districts to be fed from it. This station contains all the 
generating plant for a whole city or town; secondly, a 
system of high pressure feeders running from the generat- 
ing station to any number of sub-stations; thirdly, there is 
to be low pressure continuous current derived from the 
high pressure supply and distributed throughout the 
districts surrounding the sub-stations in a low pressure 
network. 

The concentration of the generating plant, capable of 
supplying a whole city or town, offers many advantages, 
not the least of which would be the leveling up of the 
load diagram, in a station supplying various districts and 
delivering electrical energy as a continuous low pressure 
current to consumers, suitable for all purposes to which 
electricity can be supplied. The all-day load can 
evidently be kept up to a pretty constant level, the cur- 
rent being used for power and other purposes during the 
day. At any sub-station, where a sudden rise takes place 
daily in the load, a storage battery would be laid down to 
level up the load at that point. 

It has been argued that it is not advisable to run power 
and light off the same plant, the reason given being that 
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the motor load and the lighting load overlap at certain 
times so as to throw an extra heavy load on the genera- 
tors at these times; the remedy proposed by those people 
who use the argument is, to run motors on separate cir- 
cuits from the lighting circuits; both the argument and 
the method proposed are utterly absurd. 

Even, granted there-are no storage batteries to level up 
the load, the overlapping of the power and the lighting 
load curves can in no way whatever be a disadvantage. 
The sudden rise of the lighting load is an evil which is 
present whether motors are on the circuit or not; placing 
the motors on another circuit can in no way level the 
load line. 

There is one way only by which a steady all-day load 
can be approached, and that is by using storage. 

Although this new system is an alternating transmis- 
sion system, the distribution is a continuous current low 
pressure one, storage can be employed to any extent 
and the load on the generators kept almost constant at 
the generating station. 

It will be evident that the sub-station on this scheme 
becomes of great interest, as upon it seems to turn the 
whole practicability of the system. The problem at the 
sub-station is to transform the high pressure feeding cur- 
rent into a low pressure distributing current. If the feed- 
ing current were a high pressure continuous current, then 
it could be transformed by a motor generator or by a 
huge series of batteries. Neither of these processes is 
either practicable or economical at high pressures; they 
were therefore abandoned. 

If the feeding current were an alternating current, then 
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there would be nothing easier than to transform it to 
low pressure; but, then, to convert it into a continuous 
current, is a very difficult matter; it could be done by a 
motor generator, but not economically, and that, the only 
method, is impracticable, hence the alternating current 
had to be abandoned. 

If the feeding current were a multiphase current, then 
transforming from high to low pressure is a very simple 
and economical process perfectly practicable, and the 
conversion of this multiphase current into a continuous 
current is also economical and practicable; hence multi- 
phase currents were adopted to feed the sub-stations in 
this scheme. 

Fig. 2 is a diagram of a sub-station for a two-phase 
current in feeders, a, b. On arrival at the sub-station the 
first step is to transform down the high pressure cur- 
rents; this is done in two ordinary stationary trans- 
formers, C, D. 

After being brought down to the desired low pressure, 
the next step is to convert the two-phase currents into a 
low pressure continuous current. That can be done in 
three different methods: first, by a motor generator; 
secondly, by a rotary current motor fitted with a com- 
mutator; thirdly, by two or more commutators driven 
by synchronizing alternating current motors. The third 
method is the one adopted by the author. It is quite a 
new method, and has been misunderstood by some critics. 

In Fig. 2 the two commutators are built together on one 
shaft, the secondary F goes to another commutator, B. 
The two commutators are coupled in series, putting the 
two currents in series. The continuous current is shown 
in Fig. 2 as being taken from the commutators. 

Figs. 3 and 4 are diagrams of this method of converting 
multiphase currents into continuous currents. Fig. 3 
refers to a two-phase converter, and Fig. 4 to a three- 
phase. The secondaries are shown in series, with com- 
mutators to rectify each current. The commutators may 
be all on one spindle of a synchronizing motor, but the 
author prefers to place each commutator on its own 
synchronizing motor, and to drive this motor by the cur- 
rent which the commutator is rectifying. 

In this method of converting, the rectifying of the cur- 
rents is all that is performed by the motors and commu- 
tators; there is, therefore, no appreciable power wasted, 
and the motors are small affairs, however large the 
amount of current converted. The conversion is _per- 
fectly accomplished, as the motors must keep perfect 
step with the alternations of the current, there being no 
load to retard the armature, and no self-induction to 
vary the phase of the one current more than the other. 

Such a method of conversion does not require any large 
space, and requires no foundation for heavy machinery; 
one attendant only would be required, whose duties would 
be to look after the commutators, brushes and lubrica- 
tion, and attend to the accumulators. 

The foregoing is a sketch of the system proposed by the 
author as a solution of the problem of electrical distribu- 
tion in towns and cities. Designed to meet every require- 
ment, and one in which every facility for future exten- 
sions is given, it may be worked on a small scale as well 
as on the large scale sketched herein. 

It may be observed that it opens up a vast field for the 
employment of storage batteries under the very best and 
most favorable circumstances for high efficiency and use- 
fulness. Altternating generators are employed, while 
everybody’s continuous current motors may be used by 
the Consumers anywhere on the system. 

Fig. 5 shows the curves of various currents. This 
method of conversion of multiphase currents into con- 
tinuous currents depends on rectifying the alternating 
currents separately and then connecting them in series; 
thus in a two-phase conversion the one current is at its 
maximum value at the moment the other is at its 
minimum value, giving a resultant as shown in curves 14. 
When these are rectified and: put in series by the two 
commutators, curves 15 are obtained, showing that the 
pressure never falls below 100 volts when the maximum 
resultant pressure is 141 volts. Of course, with three- 
phase currents, the difference between the maximum 
resultant pressure and the steady minimum pressure of 
the combined rectified currents is much less. 

— ti 


The Design of Alternators. 





After discussing very comprehensively the subject of 
coupling of alternators in parallel our London cont« mpo- 
rary, Industries, says : 


If there is one subject which is not thoroughly under- 
stood it is alternating currents as treated by elbenadi, 
cians, but if there is one subject in a more chaotic state 
than any other it is alternating currents as they really 
are. . . . Alternating dynamos will demand a 
great deal of careful study before we can be said to 
know practically anything about them. The design of 
the alternator of the present day is positively barbarous. 
We have not got beyond making a number of tiny little 
machines and mounting them on one shaft. The Ameri- 
cans are working in the right direction. Instead of stat- 
ing that machines give “sine curves” and have “self-induc- 
tion’ they find out what the curves really are. If half 
the attention that has been given to transformers were 
given to the much more difficult and infinitely more im- 
portant study of dynamos we would have various ma- 
chines working in parallel on different loads and under 
various conditions. Though every maker now advertises 
that his machine will run in parallel, and makes out that 
parallel working is not yet sufficiently understood to be 
Conaiasyee thoroughly commercial or perfectly satisfac- 
ory. 
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Chronological History of Electricity—Part I1.— 
1800-1820. 

BY P. F. MOTTELAY. 

RUGNATELLI (Luigi Valentino), who, 
after being a pupil, became the close 
friend and subsequently the colleague 
of Volta at the Pavia University, is 
the first to obtain, by means of the 
voltaic pile, a decidedly practical re- 
sult in electroplating. He gilded two 
large silver medals by bringing them 
in communication. by means of a 
steel wire with the negative pole of 

a voltaic pile, and by keeping them one after the other im- 

mersed in ammoniurets of gold newly prepared and well 

saturated. ! 

He also electro deposited bright metallic silver upon 
platinum, and observed that when the current entered the 
liquid by means of a pole of copper or zinc, those metals 
were dissolved and then deposited upon the negative pole. 
Spon tells us * that the solutions employed by Brugnatelli 
were alkaline; they consisted of ammoniurets of gold, 
silver or platina, that is, the product obtained by treating 
the chlorides of gold and platina or the azotate of silver, by 
ammonia. There is much obscurity in the descriptions of 
Brugnatelli, but accerding to the Journal de Physique et 
Chimie, of Van Mons, the most expeditious method of re- 
ducing, by means of the battery, dissolved metallic oxides, 
is to make use of their ammoniurets by placing the ends of 
two conducting wires of platina into ammoniuret of 
mercury. The wire of the negative pole speedily becomes 
covered with small particles of this metal. 

MM. Barral, Chevalier and Henri tried to reproduce 
Brugnatelli’s operation by following his descriptions, but 
with very imperfect results, the nature of the dissolvent 
employed by the learned Italian not being known. But as 
there is nothing to lead us to suppose that Brugna’‘e'lli 
wished to envelop the subject in mystery, we are induced 
to suppose that this dissolvent was the liquid itself in 
which the ammoniuret was precipitated. And, in fact, if 
wetake a solution of gold in aqua regalis, and if, without 
evaporating it to get rid of the excess of acid, we pour 
into it an excess of ammonia, we obtain the precipitate of 
ammoniuret of gold ; but this precipitate redissolves itself 
in part, especially by the action of heat in the ammoniacal 
salts which have been formed. It is, therefore, probable 
that Brugnatelli’s solution was a double chloride of gold 
and ammonium and not ammoniuret of gold. 

At page 1386, vol. xviii. of his Annali de Chimica, etc.. 
Brugnatelli publishes a memoir entitled ‘‘ Chemical Obser- 
vations on the Electric Acid.” He says : 


Naturalists have hitherto merely abandoned one erroneous by- 
pothesis for another, in considering the nature of the electric fluid. 
Some have regarded it as identical with heat: while others have 
been Jed to consider it as a modified caloric. The disciples of Stahl 
ascribed it to the nature of their phlogistic or, at least, supposed it 
to bea fluid abundantly provided with that principle. Henley 
conjectured it to be phlogistic, when in a state of repose, and fire. 
when in a state of activity. Among the moderns, several have 
been found who have declared it to be an acid: but their opinion 
has been combated by Gardani. who, by the means of severai 
ingenious observations, has endeavored to demonstate that it is 
composed of caloric and hydrogen. 


In the earlier experiments on the decomposition of even 
chemically pure water by the voltaic column, the presence 
of an acid was always apparent at the pole evolving oxygen, 
while alkaline matter appeared at the other.* 

Mr. William Cruikshauks supposed the former to be the 
nitrous acid resulting from a combination of the oxygen at 
the positive pole with the azote of the air held in solution 
by the water, while the alkali, he said, proceeded from the 
combination of the same principle with the hydrogen 
evolved at the negative pole. Mr. C. B. Desormes after- 
ward endeavored to show that the products were ammonia 
and muriatic acids.’ But Brugnatelli’s experiments with 
the couronne des tasses led him to consider it to be an acid 
sui generis produced by the combination of one of the con- 
stituents of water with positive electricity, and he classed 
it as ozxi-electric (electric acid). Of all the 
metals, gold and platina alone appeared to Brugnatelli not 
to be sensibly affected by the electric acid. In the course 
of his experiments, made with the voltaic apparatus of a 
range of cups. he frequently observed the silver detach 
itself from a conductor of that metal and fix on the platina 
and gold, which were thus covered by a silvery surface. 
He likewise observed that mercury whitened gold, not- 
withstanding the latter was immersed in water, and at the 
distance of at least six lines from the mercury. In other 
experiments of a similar kind, in which conductors of gold 
and silver were immersed in the same cups with zinc and 
copper, the surfaces of the former of these metals were 
covered by the particles which detached themselves from 
the latter.« 

A. D. 1802. Jager (Karl Christoph Friederch van), a 
well-known physicist of Wurtemberg and professor at 
Stuttgart, confirms by mathematical analysis the theory of 
electrical distribution and equilibrium, as will be seen by 
his papers in Gilbert» Annalen der Physick, vol. xii., pp. 








123, 127; xiii., pp. Siv-483; xxili., pp. 59-84, and lii., pp. 


81-108. 

The views of Jager were fully indorsed by Berzelius, who, 
like Scholz and Rheinhold, endeavored to extend them, and 
who says that we are indebted to the German physicist for 
the clearest and most complete elucidation of the theory of 
the voltaic pile. 


' Phil. Mag. for 1805. 
* “Dictionary of Engineering,’’ London, 1874, vol. ii., p. 1,378. 
* Sse Nicholson’s Journal, quarto, vol. iv., p. 183. 

* Nicholson’s Journal, quarto, vol. iv., p. 261. 

® Annales de Chimie, vol. xxxvii., p. 233. 
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In vol, xlix. of Gilbert's Annalen for 1815, pp. 47-66, will 
be found Jager’s observations and experiments on Zamboni’s 
column as well as the papers of Zamboni and Deluc on dry 
piles. Dr. Thomson says that since Dr. Jiger found that 
when the temperature was raised to 104 degrees, or as high 
as 140 degrees, the pile begins again to act as well as ever, 
we must conclude from this that dry paper, while cold, is 
a non-conductor of electricity, but that it becomes again a 
conductor when heated up to 104 degrees or 140 degrees.’ 

A. D. 1802.- —-Gale (T.), an American physician, pub- 
lishes at Troy ‘‘ Electricity or Ethereal Fire . . . considered 
naturally, astronomically and medically, and comprehend- 
ing both the theory and practice of medical electricity, 
etc.” Among other things, he describes at pages 27, 28 
various experiments made with his galvanometer ; explains 
at pages 46-64 how the Newtonian principles are erro- 
neous; and shows at page 264 how to extract lightning 
from the clouds; while at page 272, etc., are given direc- 
tions for using electricity both as a sure preventive and 
cure of diseases. 

A. D. 1802.——Gibbes (George Smith), M. D., of Bath, 
ieads before the Royal Society a paper on the Phenomena 
of Galvanism thus noticed by Dr. Young at pages 672, 673, 
vol. ii., of his ‘‘ Course of Lectures,” London, 1807. 


Dr. Gibbes ins with reciting some experiments on the oxida- 
tion produced during the union of tin foil with mercury, first 
in the air and then under water. He assumes a different opinion 
from that of Dr. Woilaston, respecting the origination of electricity 
in chemical changes, and maintains. on the contrary that the elec- 
trical changes are to be considered as preceding and favoring the 
chemical. poteege that the simple contact of various sub- 
stances produces changes of electrical ‘equilibrium, and that the 
action of acids is effectual in promoting these changes, by bringing 
their surfaces into contact. Dr. Gibbes observes upon 
Dr. Wollaston’s experiment of immersing zinc and _ silver 
in an acid solution. that if they are placed in two separate 

ortions of the fluid, and the parts not immerse are 

rought into contact there is no emission of gas from 

the silver; but that it is copiously produced when the contact takes 

place in the same fluid. e proceeds to relate some experiments 

which seem to show a difference between galvanism and electricity, 

particularly that galvanism does not appear tobe attracted by 
s ‘ ; we 
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metallic points. He also states an experiment in which a piece of 
paper is placed on tinfoil, and: rubbed with elastic gum, and al- 
though the tinfoil is not insulated, sparks are produced on raising 
the paper. Dr. Gibbes concludes with some arguments against tho 
doctrine of the decomposition of water; and advances as a probable 
opinion, that oxygen and hydrogen gas are composed of water as a 
basis, united with two other ,elements, which, combined, form 
heat. 


As reinarked by Wilkinson,* Dr. Gibbes’ hypothesis as to 
the composition of water having been deduced from Ricbh- 
ter’s experiments, and these latter proving erroneous, the 
ingenious superstructure which the doctor has erected 
must necessarily fall to the ground. 

A. D. 1802.—— Romagnosi (Gian Domenico Gregorio Giu- 
seppe), Italian jurist of Salsomaggiore, near Piacenza, who 
had devoted much time to scientific investigation, and was 
about taking the law professorship at the Parma University, 
communicates, Aug. 3, 1802, to the Gazzetta di Trento, his 
important paper entitled ‘‘ Articulo sul Galvanismo.” Of 





* For Brugnatelli’s record of other experiments and observations 
and for his Memoirs upon different piles, upon animal electricity, 
upon the identity of the electric and galvanic fluids, etc.. etc., see 
his * Principes, etc.,’’ 1803, and *‘Grunsiitge des Elektricitit, etc.,’’ 
1812, his Annali di Chimica, vols. vii., p. 289 ; xix., pp. 77, 153, 274, 277, 
280-281 ; xa BP: 3, 143, etc., 239 ; xxii.. p. 1, etc., 77-92, 257, 301 ; the 
Giornale di Chimica, Fis. e Storia Nat. of L. and G. Brugnatelli, 
G. Brunacci and P. Confligiachi, vol. i., pp. 147-163, 337-353 ; ix., p. 
145 ; xi, p. 130, and the ‘‘ Commontarii Medici,” edited by M. Brug 
natelli and V. L. Breva; also Brugnatelli’s Giornale Fisico-Medico, 
etc., and its continuation, Avanzamenti della Medicina e Fisico, 
the first named containing (vol. i., p. 280), a repetition of Galvani’s 
experiments, made by Volta, Rezia and Brugnatelli ; G. Bianconi, 
“Intorno . .. ” and “Cenni intorno . . . Galvanoplas- 
tica’’ (Nuovi Annali della Scienze Natura/i); the ‘* Biblioteca 
Italiana,” of whica his son Gaspare B atelli was an editor, in 
conjunction with Breislak, Confligliachi, Carlini, Cotena, Acorbi 
Direttore, . Fantonelli, Fumagelli, Ferrario, Giordiani, Givoni 
and Monti; G. A. Giobert “‘Giov. Fis. Med.” 1, 188; Du Pre “Ann. 
di Chimica,” ix., 256; P. Mascagni, “‘Lettera . .’ for Brugna 
telli’s notes; A. Cossa, ‘Notizie . . .elettro-chimical’’ 1858; J. 
Napier, “Mon. of El. Met.” 4th ed., pp. 491, 492; J. B. Van Mons’ 
Journal de Chimie, vols.i., pp. 1, 24, 101, 216, 325; ii., pp. 106, 216; 
iv., p. 143; x., p. 114; xvi, p. 132; also vol. lxxvi,; Giornale di 
Fis. Chim., vol L., pp. 4-32,"28, 139-147, 164-166, 338; ‘“‘Effemeridi Chim. 
Mediche di Milano,” 1807, Sem. I.. p 57; A. T. Geblen’s Journal d 
Chemie, vol. i., pp. 54-88; vi., pp. 116-124; viii., pp. 319-359; J. W. Gil- 
bert, Annalen der Physik, vol. viii.. pp. 284-299; xvi., pp. 89-94; 
xxiii., pp. 177-219; Philosophical Magazine. vol., xxi., p. 187; 
xXxv., pp. 57-66, 130-142 ; liii,, p. 321; Dr. Thos. Thomeon’s Annals of 
Philosophy, vol. xii., p. 228; Alfred Smee’s “Elements of Electro- 
Metallu ” History, pp. xxv-xxvi.; Journal de Pharmacie, vol. 
iii., pp. 425, 426; J. Nauche, Journal du Galvanisme, etc.’ vol. ii., 
pp. 55-60; P. Sue, ainé, “Histoire du Galvanisme,”’ an x., 1802, vol. 
i., p. 305; ii., pp 263, 316, 320, 328; Annales de Chimie, Feb., 1818, 

7See Poggendorff, vol. i., pp. 1,186, 1,187; ‘‘Catalogue of Scientific 
Papers of the Royal Society,”’ vol. iii., p. 525; Jiéger on the tourma- 
line in Gilbert’s Annalen for 1817, vol. iv., pp. 369 416, and Jager, Bohn- 
enberger and Zamboni in the Annalen for 1819, vol. Ixil., pp. 227- 
246; Figuier, “* Expos. et Histoire,” 1857, vol. iv., p. 483; Davy, 
** Bakerian Lectures,” 1840, pp. 14-56, on the ** Agencies of Electri- 
city.” 

* “Klements of Galvanism,”’ London, 1804, vol. ii., pp» 385, 386, 
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the latter, a translation, made from the reprint at page 8 of 
Gilb. Govi’s ‘‘ Romagnosie |’Elettro-magnetismo,” appears 
at pp. 259, 260 of Fahie’s ‘‘ History of Electric Telegraphy.” 

To Romagnosi has by many been given the credit of 
having discovered the directive influence of the galvanic 
current upon a magnetic needle. This claim has of late years 
been again made for him, notably by Dr. Donato Tomasi, of 
Paris,® while Dr. J. Hamel endeavored to prove!® that Oer- 
sted was aware of Romagnosi's experiments at the time he 
published the discovery of electro-magnetism. This is 
what Dr. Hamel says : 


icannot forego stating my belief that Oersced knew of Romag- 
nosi’s discovery announced in 1802, which was eighteen years before 
the publication of his own observations. .It was mentioned in 
Giovanni Aldini’s (the nephew of Galvani) book. . . . Oersted 
was in Paris 1802 and 1803, and it appears from the book of Aldini, 
that at the time he finished it Oersted was still in communication 
with bim; for he says at the end (page 376) he had not been able to 
add the information received‘ from Oersted, Doctor of the Univer- 
sity at Copenhagen, about the galvanic labors of scientific men in 
that country. . It deserves to be remembered, that from 
Aldini’s book (Essai théorique et expérimental sur le galvanism, 
etc.,” Paris, 1804, qto. p. 191, or vol. Lof the 8vo ed., pp. 239-340) 
it was known that the chemist Giuseppe Mojon (Joseph Moyon, 
in the French), at Genoa had before 1804 observed in unmagnetized 
needles exposed to the galvanic current a sort of polarity. Jo- 
seph Izarn repeats this also in his ‘‘Manual du Galvanisme” (Paris, 
An xii.. 1804, sec. iii., p. 120. or 1805, sec. ix.), which book was one of 
— that by order were to be placed in the library of every lycee 
of France. 


Robert Sabine remarks '!: 


The discovery of the power of a galvanic current to deflect a mag 
netic needle, as well as to polarize an unmagnetized one, were 
known to. and described as early as 1804, by Prof. Izarn. . . he 
paragraph which especially refers to this subject is headed ‘Ap- 
pareil pour reconnaitre l’action du galvanisme, sur la polarité 
d’ une aiguille aimantée.”’ After explaining the way to prepare the 
apparatus, which consists simply in putting a freely suspended 
magnetic needle parallel and close to a straight metallic conductor 
through which a galvanic current is circulating, he described the 
effects in the following words: ‘According to the observations of 
Romagnosi, a physicist of Trent, a magnetized needle which is sub- 
mitted toa galvanic current undergoes (¢prouve) a declination ; 
and according to those of J. Mojon, a learned chemist of Genoa, un. 
magnetized needles acquire by this means a sort of magnetic polar- 
ity. To Romagnosi, physicist of Trent, therefore, and not, as is 
generally believed, to Oersted, physicist at Copenhagen (who first 
observed. in 1820, the phenomenon of the deflection of a magnet 
needle by a voltaic current), is due the credit of having made this 
important discovery. 


On the other hand, Gilb. Govi, who gives in his afore- 
named work the illustration of Romagnosi’s experiment 
which is reproduced herewith, explains very forcibly that 
it resembles in no way the experiment of Oersted, there 
being no magnetic action of the column on the magnetic 
needle, which latter is in fact repelled by the mere elec- 
tricity of the pile. Ronalds states that Romagnosi’s experi- 
ment, much like that made by Schweigger,'* was a modi- 
fication if not a repetition of the one which Thomas Milner 
performed with static electricity,'® wherein a magnetic 
needle forms the electrometer since improved upon by J. 
C. A. Peltier. i 

To the ordinary mind a very conclusive proof that 
Romagnosi had no part in the discovery of electromagnet- 
ism would seem to be, as Fahie rightly observes, the fact 
that he himself never claimed any, although he lived until 
1835, 15 years after the announcement made by the Danish 
philosopher. Fahie calls attention, for some experiments in 
the same line, to J. B. Van. Mons’ Journal de Chimie, Brux- 
elles, January, 1803, p. 52,and to Nicholson’s Journal of 
Nat. Phil., vol. vii., p. 304, as well as to the 1746 and 1763 
Phil. Trans. for investigations made by B. Robins and E 
©. Kinnersley, and he likewise alludes to others recorded 
in the Amer. Polytechnic Review for 1831, and in the 
Quarterly Journal of Science and the Arts for 1826, to all of 
which, he says, as little real attention should be given as 
can properly be attached to the observations of Aldini and 
of Izarn previously referred to.'*4 

A. D. 1802. -arrot (George Friedrich), Russian physi- 
cian and professor at Dorpat, is, of all the European 
savants, the one who developed upon the most extensive 
scale the chemical theory of the voltaic pile. The superior 
manner in which all his observations were carried on have 
led many to consider him justly entitled to the credit of 
being the founder of the theory. '® 

He commenced his experiments in 1801, and first re- 
corded them in a memoir which was crowned the same 
year by the Batavi Scientific Society of Haarlem. His 
other papers on the same subject followed in rapid succes- 
sion, mainly through L. W. Gilbert’s Annalen der Physik, 
under such heads as: ‘‘Sketchof a New Theory of Galvanic 
Electricity, and Concerning the Decomposition of Water, 
ete.” (‘Combination -of Induction and Chemical Action,” 
Gilb., vol. xii., p. 49, Seypfer, p. 200), ‘‘How to Measure 
Electricity,” *‘Relative to the Electrometer,” ‘‘The Effects 
of the Condenser,” and ‘‘ The Theory of Volta Concerning 
Galvanic Electricity,” all of which appeared in vol. 
lxi. of the Annalen. These papers were alluded to in his 
letter to the editors of the Annales de Chimie et de 
Physique,'® and were afterward greatly amplified in his 
‘‘Treatise on Natural Philosophy.” 

Parrot started with the determination to demolish com- 





® Cosmos les Mondes of June 30, 1883. 
10 Pp, 37-39 of ‘* Historical Account . , . Galv. and Mag. Elec. 
,” reprinted by W. F, Cooke for the Society of Arts, London, 


1859. 

11 § *The Electric Telegraph,” 8vo, 1867, p. 22; ‘History of the Elec- 
tric Telegraph,” in Weale’s Rudimentary Treatises, 1869, pp. 23, 24; 
**History and Progress of the Electric Telegraph,” 3d ed., 1572, p, 23. 

124A, F. Gehlen’s Journal fur die Chemie und Physik, 1808, p. 
206-208. 

13 See T. Milner’s “Experiments and Observations in Electricity,’’ 
London, 1783, p. 35. _ 

14 See “ Notizia diG. D. Romagnosi, stesa da Cesare Canta,’ 
Milan, 1835; Nuova Scelta d’ Opuscoli,’”’ vol. i, p. 201; Gazetta di 
Roveredo for 1802, No. 65; ** Atti della Reale Accad, delle Scienze 
di Torino,” vol. iv., April 7, 1869; J.C. Poggendorff, vol. ii., ph. 681, 
682; 8. I. Prime’s “ Life of Morse,” 1875, p. 264; Phil. Mag., vol. lviii., 
p. 43; Journal Soc, oy, Arts, April 23, 1858, p. 356, and July 29, 1859, 
pp. 605, 66; Bibl. Ital., vol. xcviii., p. 60; Gilbert, Annalen, 1821, 
vol. Ixviii., p. 208; Larousse, “Dict. Univ.,” vol. xiii., p. 1,318; 
‘* Biographie Générale,”’ vol. xlii., pp. 574.575, the last named 
remarking that the discovery alluded to in the works of Aldini 
and Izarn passed unnoticed till Oersted caused its value to be fully 
appreciated. 

15 Figuier, “Exposition et Histoire, etc.,”’ Paris, 1857, vol. iv., 
chapitre viii., Pp. 426-429, 

16 4n, Ch, et Phys., vol. xlii., p. 45. 
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pletely the theories of Volta and to thoroughly instruct him 
anew (instruire de toutes piéces le proces du physicien de 
Pavie). and it inust be admitted that the many important 
facts deduced by Parrot from apparently careful experi- 
mentation were such as would have ordinarily created a 
disturbing influence. They were made known, however, 
at a time when Volta’s views had been thoroughly espoused 
by many German and French scientists, and they in conse- 
quence attracted comparatively little attention. 

At p. 466, vol. ii., of Dr. Thomas Young’s ‘‘ Course 
of Lectures,” London, 1807, reference is made to a paper in 
Gilbert’s Annalen der Physik (x., 11, and xiii., 244), con- 
cerning Parrot’s theory of evaporation, with mention of the 
fact that the same paper contains a proposal for inoculating 
the clouds with thunder and lightning, by projecting a 
bomb to a sufficient height. 

Parrot also hada scheme of his own for telegraphing, 
which is described in the Mem. Acad, Pefropol, sec. Vi., 
vol. i., for 1838, and is alluded to in the report on telegraphs 
for the United States, made at the request of the Hon. Levi 
Woodbury, Secretary of the Treasury, by the Committee 
on Science and the Arts of the Franklin Institute. The 
proposed telegraph, as worded in the report, ** consists of a 
single arm or indicator, which should be about nine feet 
long and one foot wide, with a cross piece at one end about 
three feet long and one wide ; the whole arm being movable 
about an axis at itscentre. . . The movements may 
be communicated with ease and certainty, either by an 
endless chain passing over a wheel on the axis and a wheel 
in the building, or by a cog wheel on the axis and an end- 
less screw on a vertical bar. For night signals three lamps 
are used, one swinging beyond the end of the arm, the 
other two beyond the ends of the cross-piece. '* 

A. D. 1802-1806.——-Berzelius (Baron J6ns Jacob Freiherr 
von), M. D., one of the greatest of modern chemists, a na- 
tive of East Gothland, Sweden, publishes his ‘‘ De Electri- 
citatis, etc.,” or *‘ Physical Researches on the Effect of Gal- 
vanism on Organized Bodies,” which established his repu- 
tation as an experimental philosopher and procured for 
him the appointment of assistant professor of medicine, 
botany and chemical pharmacy at Stockholm. Of the very 
great number of scientific papers which he communicated 
to learned societies, that entitled ‘‘An Essay on the Division 
of Salts through Galvanism” deserves especial mention, for 
in it he lays down the electro-chemical theory the honor of 
being the original propounder of which is also claimed by 
Sir Humphry Davy. 

In conjunction with Gottlieb Gahn, with W. Hisinger, 
of Elfstorps Bruk, and with the Swedish physician Magnus 
Martin de Pontin, Berzelius made many very extensive ob- 
servations and published numerous treatises, chietly upon 
electro-chemistry, the most important of which are em- 
braced in the papers named below. '* 

As has been before observed, the brilliant investigations 
of Berzelius and Hisinger, together with those of Nicholson 
and Carlisle, of Dr. Wm. Henry and of Sir Humphry 
Davy, actually created anew epoch in the history of chem- 
istry. Prof. Wm. B. Rogers better expressed the fact in 
his address of Jan. 16, 1879, when saying that ‘“ through 


the labors mainly of Berzelius and of Davy, the great gen-- 


eralization of electro-positive and electro-negat ve sub- 
stances was established, and with it the fruitful theory of 
the electro-chemical exposition of compound bodies.” 
Such of the experiments of Berzelius as were repeated by 
Sir Humphry Davy before the English Royal Institution 
are embodied in Davy's paper (partly alluded to above 
in ** Bakerian Lectures”), which was read before the Royal 
Society, June 30, 1808. In the words of J. F. W. Her- 
schel, Berzelius and Hisinger ascertained it as a general 
law, that in all the chemical decompositions they effected 
the acids and oxygen become transferred to, and accumu- 
lated around, the positive, and hydrogen, alkaline earths 
and metals around the negative pole of a voltaic circuit ; 
being transferred in an invisible, and, as it were, a latent 
or torpid state, by the action of the electric current, through 
considerable spaces, and even through large quantities of 
water or other liquid, again to reappear with all their prop- 
erties at their appropriate resting places. 

Berzelius discovered selenium while examining certain 
substances found in the acid manufactured at Gripsholm, 
Sweden. He includes selenium among the metals; but as 
it is a non-conductor of electricity, and a most imperfect 
conductor of heat, and as, in other respects, it bears much 
analogy to sulphur, it is generally placed among the non- 
metallic cambustibles.!* 

For an account of Berzelius’ other contributions to sci- 
ence attention is called to the papers named below. ®° 


a7 See Gilbert's Annalen, vol. xxi., for 1805, lv. for 1817, lx. for 1819; 
J. H.V oigt’s Magazine. vol. iv.; Grindel’s “Russ. Jabrb. f. Chem. u. 
Pharm.,”” 11, 1810; L. Turnbull, “Elec. Mag. Tel.,”’ p. 19; *Natur- 
wiss. Abhandl. aus Dorpat,’’i., 1823: “‘Royal Society Catalogue of 
Scientific Papers,” vol. iv., pp. 765-767; Annales de Chimie,vol. xhi , 
1829, p, 42-45, and vol. xIvi., 1831, p. 361; ““Mém sixiéme série Sci. 
Math.,” first part of vols, iii. and v.; **Pander’s Beitr. z. Naturk,”’ i. 

'* See Sir Humphry Davy’s ** Bakerian Lectures,’’ London, 1840, 
more particularly at pp. 13, 20, 109, 111, 122, 123, 

'* Brande, ** Manual of Chemistry,” London, 1848, vol. i, p. 435; 
Berzelius, “Lehrbuch de Chemie; **Traité. ete.,"’ Paris, 1846, vol. 
ii, p. 184; Annales de Chimie et de Physique,” vol. ix., p. 160; An’ als 
of *hilosophy. vol. xiii.. p. 401, and vol. viii., N.S.. p. 4. ‘The im- 

rtant role which the bigh electrical resisiance of selenium has 

n made to play by Mr, Willoughby Smith, Vr. Werner Siemens 
and others is alluded to at pages 791-794 of vol. iv., Supplement to 
Ure’s “Dict. of Arts, ete.,”” London, 1878. 

*°Royval Society Catalogue of Scientific Papers,’ vol.i., pp. 330-341; 
“Gedichtnissrede auf Berzelius, . . ™ Berlin, 1851; G.Forcham- 
mer, “J. J. Berzelius,”’ 1849, Poggendorff, vol. i. pp, 172-175; 

Abbandl.iFisik .. . ";Jos. Thomas, “Dict. of Biograpby,” 

1870, vol. i., p.346;‘‘Report Smith's Lostit.” for 1862. p. 380; 

Vetensk. Acad. Handl."’;**La Grande Encyclopedie,” vol. vi., p. 
478. See also Jour. Frankl. Inst., 3d 3., vol. xvi., pp. 343-348; Fara. 
day 8“ Ec doch satel rosa econ as,” Acts. 746, 870, 969, and vol. il, pp, 
226-228; Cahn at p, 226 of Becquerel’s “Klé ments d’ El. Ch,,” Paris, 
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Recent Improvements in Electric Traction.* 





BY H. L. McINTIRE. 

We understand that anything which tends to an in- 
crease of reliability or economy of operation of an electric 
railway is an improvement; and it is with the intention 
of bringing before you in a brief manner the results of my 
experience and observation during the past year upon 
these points that this article has been written. 

As you, of course, know, electric systems as first con- 
structed were built on altogether too light a plan, and the 
increasing tendency year by year has been, and is, for 
heavier and more solid construction in every department, 
but particularly in the way of track and station equip- 
ments. It has been well said that no new departure 
is ever perfect at the beginning, and no one realizes this 
more than he who has watched the development of 
electric traction during the last few years. 

The storage battery has made but little progress during 
the past year, and is not likely to cut much of a figure 
in electric traction until it is able to make a better show- 
ing, financially, than it has in the past. 


It may seem strange that the managers of roads, even ‘ 


at present operated by horses, cannot see that a change 
of some kind must come soon owing to the great cry for 
rapid transit; and yet I know of roads at present being 
laid with flat centre-bearing rails on stringers in streets 
being newly paved. I do not mention this as an ‘“im- 
provement,” but simply to show that what may be re- 
garded as an improvement by some would be called 
simply a makeshift or temporary piece of work by 
others. 

The general tendency of the times to consolidate all 
common interests under one management is showing its 
effects in electric traction, more now than ever, and 
scarcely a week passes that we do not hear of some 
syndicate obtaining control of some horse road, and the 
information usually ends with the statement that ‘it is 
intended to equip all the lines with electricity.” From 
many points of view this is an improvement and a 
marked one. 

TRACK. if 

The improvement in track construction has been very 
great, and although many expensive errors have been 
made, we ought, on the whole, to feel satisfied with the 
progress. poi 

The early forms of track construction were too light 
and soon went to pieces; but during the past year heavier 
rails have been rolled and better joint plates made, so 
that it is possible to keep the roadbed in perfect line and 
surface. This improvement has been a great help to the 
electric equipment and has reduced the cost of mainte- 
nance. As the cost of laying tracks is about the same, 
whether light or heavy, it is economy to put in only the 
best. 

Now, on the question of what constitutes the best form 
of track, there is considerable variance of opinion. My 
experience and observation has convinced me that the 
deep girder rail, about nine inches high, spiked directly 
to the ties, is the best form for paved streets, and in dirt 
or macadam streets, a six-inch girder rail laid in the 
same manner. In the country and where the local 
authorities are willing, I would lay a T rail spiked 
directly to the ties. 

The weakest place in all forms of track construction is 
at the joint. Every manufacturer of rails, and many of 
the railroad companies, -have tried to overcome this 
trouble. There are probably as many patents upon rail 
joints as upon car couplers, and most of them about as 
impracticable. Up to the present time there has been 
nothing brought out which surpasses a properly designed 
“fish plate.” 

While speaking of track construction, it might be well 
to call attention to the bonding of rails for the return 
circuit. Many forms have been used, and some of them 
are still in operation. I believe that a No. 0 copper bond 
wire long enough to connect with the web of the rail on 
each end of the fish plate is the best plan, and then 
grounding the whole system at frequent intervals, and 
abandon the supplementary wire which it has been the 
custom to use with the common form of bonding. 

ELECTRIC EQUIPMENT. 

Probably the greatest advance in any particular line 
has been in the matter of armatures for motors and 
dynamos. I consider that the introduction of the “iron 
clad” type will do more toward reducing the bill for 
repairs in that direction than any other one thing that 
has been introduced during the year. The electric com- 
panies have all, I believe, now adopted this form as their 
standard, and all roads that have tried them will, I think, 
agree with me that, for simplicity, ease of repair, and 
ability to stand the hard usage they receive, they stand 
at the head. 19 


1843; Annolen der Phusik.vol. xxvii., pp. 270 311, 316, and vol. xxxvi., 
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In the manner of controlling the motors most of the 
companies ‘still use the time-honored rheostat; although 
I believe one company is endeavoring to introduce a new 
type of.controller, which they will, doubtless, be happy 
to explain at a later date. 

Many roads, acting under a misapprehension of the 
requirements, started off with motors too small for the 
work, and endless trouble has been the result. Some 
new classification should be adopted by the electrical 
companies for designating the power of their motors, as 
the present “office classification” does not afford a proper 
understanding of its capacity, and the “horse power” 
term is but little better, depending on so many limit- 
ing conditions. A more satisfactory way would be to 
specify the number of pounds the motor can pull at 
different speeds, with the maximum current for which 
it is designed. 

TRUCKS. 

The first car trucks employed in electrical work were 
of the pedestal form; that is, the trucks were fastened 
to the car body and oscillated with the car. The motors, 
of course, had to be suspended from the car body, and 
the result was that the grinding of the gears was trans- 
mitted through the whole car; also, the oscillation of the 
ear body caused the motors to correspondingly rise and 
fall. This was very undesirable, and it was soon found 
necessary to adopt the post form, in which the truck was 
complete in itself and the motors supported directly on 


the frame of the truck. The body was connected with . 


the truck only by springs, thus being entirely free from 
the jolts and pounding of the truck. 

In this form slight spiral springs were first used, the 
same as in the previous styles, but it was soon found 
that the high speed attained caused the body to oscillate 
to such a degree that it became very objectionable, and 
the different builders then modified their trucks by ex- 
tending the side bars beyond the axle boxes a sufficient 
distance to allow an auxiliary spring to be added at each 
end. For this auxiliary support, coil and elliptical springs 
have been used, both forms with marked success, and 
it is now possible to carry a car body 28 feet over all, 
practically without oscillation. This last modification 
has been a very great improvement, and has settled the 
long car question on most street railways. I mean by 
this that but very few double truck cars will be used, 
though, of course, there are places where two trucks can 
be used to advantage, and in such places they will still 
be employed. But where we are able to carry nearly as 
many people on four wheels as on eight, and to apply 
the power equally on each axle, so that there is no possi- 
bility of lack of traction, there can be no gain to the rail 
road company in using eight wheels. 

CARS. 

The car bodies first employed were of the same style 
und proportions as those used for horse roads, and were 
not properly designed for electrical purposes; first, the 
framing of the roof was too weak and would not support 
the trolley board properly; second, the framing of the 
floor was not adapted for the use to which the cars were 
put; for not only was the framing too weak, but it 
also was not well planned for putting in the trap doors 
which are required in order to inspect the machinery 
underneath the floor. 

The car which it seems to me is best adapted for the 
present service is one 18 feet 6 inches long inside, with 
platforms three feet six inches long. The rafters should 
be strengthened with steel plates and the framing 
throughout should be heavier. 

The coloring of the cars and the necessary signs are 
attracting considerable attention from the different rail- 
Way companies, but up to the present time I do not think 
any concerted action has been taken. For my part, | 
believe that all of the cars on a system should be painted 
the same color; that is to say, each separate line should 
not have a distinct color, but signs should be used to 
designate the different routes; preferably by means of 
the well known reversible sign on the top of the car 
both at the sides and front. At night the lines might be 
distinguished by the color of the ventilator glass, which 
would in each case be the same as the ground color of 
the reversible sign. 

OVERHEAD CONSTRUCTION. 

There has been a general improvement in all parts 
of the overhead material. We are using stiffer poles, 
stronger span wires, better trolley wire insulators and 
handsomer curve fittings; so that the general appearance 
of the system is much pleasanter. The quality of insula- 
tion now in general use is far superior to what we had 
two years ago, and as double insulation is now em- 
ployed on the span wires, very little trouble from leakage 
is experienced. 

The method of feeding the line is a very important 
matter and should receive careful attention. The best 
arrangement is to divide the system into several sec- 
tions, so that in case of trouble along any portion of the 
line, such as fire, etc., that section can be cut out and 
the balance of the system run as usual. 

THE POWER STATION. 

This may be rightly called the heart of any electric 
system. The trolley and feeder wires form the arteries, 
the rails and return wires the veins, and the cars the 
capillaries connecting them. The Biblical injunction to 
“Guard thy heart with all diligence, for out of it are the 


issues of life,” would certainly seem applicable to tha 
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station. The chief element to be considered should be 
reliability, and after that, economy. Just what means 
shall be used to attain this end seems so far to have 
been a disputed matter, as shown by the stations now 
in operation, which contain almost every conceivable 
device, good, bad and indifferent; all shapes, sizes and de- 
scriptions of engines, boilers and dynamos. Many de- 
signers of stations—if some of them can be said to have 
been designed at all—seem to have gone at their task 
utterly regardless of the future and oblivious to the ex- 
periences of the past. However, through it all I can 
say that a very marked improvement is observable lately. 
The designers of stations are learning wisdom from their 
past experiences, and the makers of apparatus are more 
alive to the requirements of the system, and better 
material and workmanship can be had where required. 
The recent introduction of large multipolar dynamos 
has brought about a change in station arrangements not 
heretofore obtainable, and in all large stations now being 
built countershafting is dispensed with entirely, and the 
general tendency is toward reduction of parts, which in 
turn means simplicity. It is very probable that we have 
reached now a form of station that will be fairly 
permanent, and the main point in the future will be the 
size of the units. For medium size stations engines with 
releasing valve gear belted direct to a multipolar dynamo 
will be the best where the price of land is not excessive, 
and direct coupled engines and dynamos for larger 
stations. To my knowledge there have been no com- 
parative tests made as to the economy of the various 
types of stations, although all reasoning would point to 
these latest types as being by far the most economical. 
There has been heretofore too much taken for granted 
or assumed in electrical work, and the rapid growth of 
the business has called into it many who were totally 
unqualified for the positions which they obtained. | 
attribute much of-the unsatisfactory work in the past 
to this course, but am happy to note that the great 


- majority of these are passing into the background, and 


their places are being filled with men of good judgment 
and mechanical resources. 


In the discussion which followed the reading of the 
above paper Mr. McNamara said that Mr. McIntire had 
failed to say whether anybody had tried the deep girder 
rail referred to. His own road, he said, was using the 
ordinary tram rail and he still hoped to find that they 
were right and Mr. McIntire was wrong. Regarding 
the use of large units he considered it an open question 
whether it was desirable to increase the size of generators 
beyond what are now ordinarily in use in service. No 
matter what the size of the unit he considered it neces- 
sary for a company to be able to replace it in case of 
accident, that is, there should always be a spare generator 
of the same size ready to take the place of the injured 
machine. In his station at Albany he said they had had 
a remarkable degree of success in the operation of small 
generators, and were now running nine or ten machines. 
So great had been their success that it was only a week 
ago that the first armature was disabled. As to the 
painting of cars, he considered it the best practice to 
have them all one color, designating the different lines 
by dashboard signs painted the same color as the cars 
were when operated by horses. He admitted, however, 
that there was then a great deal of difficulty in designat- 
ing the different lines of cars at night, as the headlights 
in use precluded the possibility of giving sufficient notice 
in advance on what line the cars belonged. 

In replying to Mr. McNamara’s inquiry regarding the 
girder rail, Mr. McIntire said that the form he referred 
to was laid on 15 miles of road in the northern part of 
New York City, the line which went into operation on 
Sunday of last week. The rail weighs 70 pounds per 
yard and is laid upon yellow pine stringers 5 x 5 in. The 
rails are spiked directly to the stringer, which rests upon 
the cross ties; a joint plate 26 in. long is used, which is 
fastened with six bolts, and the joint plates fit the taper 
between the head and sole of the rail, so that as the 
plate is tightened it is drawn up against the rail like a 
wedge. A tie is placed directly under the rail joint and 
another at the timber joint. Other ties are placed 36 in. 
apart between centres. An additional tie three feet long 
is placed undér each end of the fish plate, so that the 
rail joint is supported by three ties. Every tie is tamped 
perfectly. Mr. McIntire advocated an absolutely rigid 
joint in paving, as he considered that there was nothing 
else that would be so durable. If the single bearing or 
tram rail were laid in this manner trouble would be 
caused, he said, by the expansion due to the heat of the 
sun, but with a deep girder rail reaching down into the, 
earth, the heat is carried off through the earth and no 
trouble occurs. In the road mentioned the rails were 
placed close together and they had been thoroughly 
tested in this manner during the intense heat of the past 
summer. Mr. McIntire admitted, however, that this line 
had not been in operation for more than a few days, so 
that it had not in reality been given a running test. He 
said, however, that the trucking on Third avenue where 
this track is laid is equal to any wear on the track which 
might be caused by electric motors. To which Mr. 
Cleminshaw replied that there was nothing known in 
traction that compared with the pound on the track by 
an electric motor. 

Mr, Powers, in speaking of the question of rail joints, 
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said that the steam railroads had solved this problem to 
their satisfaction, so that in many instances it was im- 
possible to count the joints as one rides over the track; 
they had, however, solved it in an entirely different 
manner from what was considered good practice on street 
railway tracks. The general idea of the steam railroad 
man is to make the rail continuous, and then the ques- 
tion of supporting the joint becomes of secondary con- 
sideration. If a rail could be rolled so that it would be 
continuous, with no joints, the track would be a perfect 
one; but the joint on street railway tracks as 
ordinarily made seems to have been merely an attempt 
to keep the ends of the rails from spreading apart 
vertically. Speaking of the recent practice of the New 
York Central Railroad Company in the matter of joints, 
Mr. Powell said that an angle bar as heavy as could be 
inserted between the head and sole of the rail was used. 
This was about 40 in. long; four bolts placed near the 
joint held firmly so that any up and down mction was pre- 
vented, and two other bolts at the extreme ends adding to 
its stability. Mr. Powers considered that there would be 
no difficulty about holding the rail if the ordinary amount 
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The Kinsman Block System. 


HE practical block system must possess 
as its first requisite simplicity, for no 
complicated or intricate apparatus 
would be of any real value for this 
work. It must also be absolutely posi- 
tive in its action so that the danger of 
its failure to act ata critical moment 
will be entirely obviated. Further. 
more it must be of such a substan- 
tial construction that it possesses the 
requisite durability and is able to 

\\" withstand the rough usage to 

which all railway apparatus is subjected. Mr. Frank E. 

Kinsman is the inventor of a block system which is 

claimed to possess these qualities in a marked degree. 

This system is now controlled by the Kinsman Block 

System Company, of New York, of which Mr. Frank E. 

Kinsman is the president. 

The locomotive equjpment is clearly shown in the 
accompanying illustrations. Simplicity is its cardinul 
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FIG. 1.-LOCOMOTIVE EQUIPMENT OF KINSMAN BLOCK SYSTEM. 


of support was placed under the track, and the joints 
were sufficiently solid. On his own road at Glens Falls, 
he said they were using 40-pound rails, and it was im- 
possible for any one to count the joints as they were 
riding over the road. 

Mr. Cleminshaw called attention to the fact that Mr. 
Powers’ road was a single tracked one and that troubles 
were very likely eliminated by the fact that the cars 
ran in both directions over the track. Much trouble with 
the joints on double track roads, he said, was due to the 
fact that the pounding was all in one direction. . Mr. 
Powers reminded him that on most steam roads the 
traffic was all in one direction. To which Mr. Clemin- 
shaw replied that on steam roads there was ample op- 
portunity for trackmen to screw up the joints and keep 
them tight. On street railways, however, the joints were 
usually below the paving and no opportunity was given 
for keeping them tight and in good repair without tear- 
ing up the street. 

Some discussion took place in regard to the question 
of headlights, which showed that two different methods 
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were employed. In the one headlights were placed on 
the dashboard of the car; in the other upon the hood. 
It seemed to be the prevailing opinion that the latter 
method was to be preferred, as there was no opportunity 
for obscuring the headlight by obstructions in the street, 
and it was also less liable to be injured by collisions. 

In closing the discussion Mr. Beckley called attention 
to the method of designating cars by the different lines 
which is in use on the Rochester roads. Here 11 
different lines of cars are in operation, and these are 
designated by the use of colored discs, such as are in use 
on the elevated roads in New York City. Five of the 
lines are designated by single discs using the five primary 
colors, the other lines are then designated by combina. 


tions of these colors, using two discs in place of one. 
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FIGS. 2 AND 3.-DETAILS OF KINSMAN BLOCK SYSTEM. 


virtue, as it is absolutely necessary that no apparatus 
should be introduced into the engine cab to add to the 
complicated mechanism already there. The engineer has 
already enough to think about and will not suffer any 
interference with the controlling devices with which he 
is already familiar, and above all with the throttle lever 
and the air brake. In brief, the apparatus of this, as 
shown, consists of a small cylinder through which a 
continuation of the throttle stem passes, and which is 
connected by an air pipe with the air brake reservoir. 
When not in operation it does not interfere in the 
slightest degree with the free action either of the throttle 
or the air brake, and the engineer might never know that 
it was there if no occasion should arise to bring it into 
use. The air pipe leading from the air brake reservoir 
contains a cock which is actuated by a lever with a 
strong spring, not shown in the illustrations. This lever 
when the apparatus is not in operation is held back in a 
position to close the cock by the armature of an electro- 
magnet. The action is as follows: At the proper occasion 
the electromagnet is energized by means which will be 
mentioned hereafter, and its armature is strongly at- 
tracted. This releases the lever and throws open the 
cock in the air pipe. The air from the air brake reser- 
voir rushes over to the cylinder and forces its piston 
forward. The piston by this movement carries with it 
the throttle stem, leaving, however, the inner spindle to 
which is attached the throttle lever stationary, and con- 
sequently closes the throttle valve in precisely the same 
way that the engineer would have done if he had moved 


pune throttle lever by hand. As the piston reaches the end 


of the cylinder a port opening to the atmosphere is un- 
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covered, which, as it is connected through the air pipe to 
the air brake reservoir, immediately sets the air brakes 
and brings the train to a sudden stop. Its action is even 
better than the ordinary hand one, since the air cushion 
behind the piston prevents the throttle valve from being 
forced down hard upon its seat and becoming worn so as 
in time to leak. 

The electromagnet is energized by a current received 
in some way from an external source. This is an im- 
portant point and one which has caused much trouble in 
block systems of the past. One of the common ways is 
to have a projecting arm along the side of the track 
which will strike some portion of the locomotive or the 
train, but this is open to the very serious objection that 


when 4 train is moying at 4 high rate of speed It sways 
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badly and is likely to either entirely miss the projecting 
arm or to strike it with such force as to injure or destroy 
it. Another method is to have an arm or some similar 
piece of apparatus projecting above the road bed of the 
track and making contact with some part of the locomo- 
tive. This, too, is objectionable, and railroad managers 
are very much opposed to having anything in their road 
construction which extends above the rail. 

In the Kinsman system advantage has been taken of 
the guard rail, which is something to which railroad men 
are already accustomed, and to which no objection can be 
raised. The contact is made through this guard rail by a 
sliding arm with a beveled edge firmly held against it 
by strong springs, and which is shown in Fig. 2, and 
more in detail in Fig. 38. This arm is attached to the 
truck in the manner shown in Fig. 2, and it will be seen 
that it must always maintain the same relative distance 
from the rail. It follows directly the flange of the locomo- 
tive wheel so that it is assured of a clear, unobstructed 
path. It has been demonstrated by actual experience 
that this method of contact is thoroughly reliable. This 
contact piece is connected by wires on the locomotive 
directly with the electromagnet which operates the cock 
in the air pipe. 

The Kinsman block system has been given severe tests 
on the Fitchburg Railroad, and at numerous other places, 
and the report of the officers of the roads is unanimous 
in its favor. Twenty-six miles of one of the largest roads 
in the West is now being equipped with this apparatus. 
It is well known that an engineer cannot -be absolutely 
relied upon. Under some conditions it is impossible for 
him to distinguish signals until close upon them, or until 
it is too late to avoid accident. This system is entirely 
independent of any visual signals, and such signals may 
be dispensed with except in yards or other places where 
it is esteemed advisable to retain them. If the engineer 
is careless or does not see the signal for any reason, this 
device entirely takes his place and instantly closes the 
throttle and sets the air brake the moment the con- 
tact arm on the locomotive comes into connection with a 
live guard rail. It can be operated at any distance and 
in conjunction with any of the existing systems of signals, 
and can be so arranged that any obstruction on the 
track, a broken rail, open switch, or even an unlocked 
switch, will instantly bring the train to a stop. Such a 
system is needed upon railroads in operation at the 
present day, and the practical application and develop- 
ment of the Kinsman block system will be watched with 
interest. . 
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The World’s Fair Power Plant. 


The cut on the opposite page gives the plan and sections 
of the Machinery Building and Annex which will contain 
the power plant of the World’s Fair to operate all the ma- 
chinery on the grounds. This immense plant, it will be seen, 
is made up of all the principal makes of boilers, engines and 
dynamos, the units being of all sizes up to 1,000 h. p. 
While such a plant is a necessity to the Exposition the 
idea has been at the same time to show as many different 
types of machinery as possible in actual operation, and 
manufacturers have been only too glad to take advantage 
of this opportunity to display their apparatus. 

The designs call for the delivery of over 30,000 h. p. 
in steam, which gives some idea of the size of this power 
distribution station. A more detailed description of the 
Machinery Building may be found under the head of 
‘* Electricity at. the World’s Fair,” in THE ELECTRICAL 
WORLD of Sept. 3, 17 and 24, 1892. 
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Electro-Metallurgy.—XV. 


BY F. M. F. CAZIN, 


Before leaving the subject of clearing the electrolyte 
mention should be made of the great advantage experienced 
from a separate handling of the sediment, or mud proper, 
and of the turbid electrolyte as such. There is in each vat 
a lowest zone of extreme turbidness, which need not be 
disturbed. The circulation of the electrolyte is effected by 
siphons, by which the level of the electrolyte in the bath 
is regulated and maintained, and of which the inlets are 
connected with the vat just below the lower edge of the 
cathodes, while the outlet above connects directly with the 
bottom of a trough running alongside of the bath and lead- 
ing to the clearing apparatus. 

‘lhe extraction of the mud proper from the ‘lowest part 
of the vat may then be safely left to the mud pump, the 
running of which is regulated according to the require- 
ment of the case. 

At this point of the discussion it appears well to intro- 
duce a general comparison between the different arrange- 
ments of electrodes and of the manner of their electrical 
connection, as has been adopted in practice at different 
localities. The accompanying illustration (Fig. 1) shows 
these arrangements. With the exception of the Siemens 
arrangement they all relate to soluble anodes. 

And for a full understanding of the character of each 
arrangement I add a little table showing the principal 
points of difference," 


* Of 4 establishments now operated in the United States, seven 
employ the Marchese (multiple) arrangement of electrodes, three 
employ the Hayden, one the Smith and one the Staimann arrange- 
ment. 
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TABLE SHOWING DISTINCTIVE POINTS IN ELECTRODE ARRANGEMENTS. 


| 
| 











© ea % 1 @ : | ec 
4 thie |e |S 
as cone yo | 
Names of patentees 4g Fag ™ a S 53.4 
for part of the eee esq - | ass 
features of g*Elooks| Sa | 233 
arrangement = 3 ot = > =s =e © 
= 2 eee 
| 2 |32e2|sSe2| £2 | &s8 
B < & > = 
Marchese’s or Sie- 
mens’ old  ar- 
rangement ....... , Oe aoe coe ps sers + 
Siemens............ { ' ei * * : 
bs vaktes coun sai * < * 
ey eer * alti 
Stalmann.......... : Separate) ibe 
but not 
hss | indp’d’t. 





* Signifies that the provision stated in heading is absent. 


The distinctive features in Marchese’s arrangement and 
possessed by it alone, but borrowed by him from previous 
general electrolytic laboratory practice, and as Siemens 
introduced at Ochers are : 

(1) Direct and separate connection between the positive 
pole of the dynamo and each anode in all baths, and equally 





Marchese Smith 
; ‘ | 
Hayden Stalmann 

Anode Cathode -------- Screen 
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Fig. 1.—ARRANGEMENT OF ELECTRODES. 





direct and separate connection between the negative pole of 
the dynamo and each cathode in all of the baths in opera- 
tion. 

(2) The use of independent and separate plates for 
both or each of the anode and cathode plates. 

In distinction of Marchese’s arrangement none of the 
other three arrangements has: (1) The direct and separate 
connection for all plates with one pole of the dynamo ; (2) 
independent and separate plates for anodes and cathodes, 
all three (Smith, Hayden and Stalmann) having (3) electric 
connection to end plates only, and (4) using one and the 
same plate as anode and cathode, with this distinction 
only, that Smith and Hayden cast them in one piece, and 
Stalmann joins a cathode of pure metal and an anode of 
impure metal by bolts, so that they become virtually one 
plate, while Hayden subjects his anodes to previous rolling 
to give to them even texture and surface. 

Among the three latter arrangements the one of Smith is 
further distinct from Marchese’s in that Smith has his elec- 





Fie. 2.—CARBON ANODES. 


trodes in a horizontal position as against Marchese, his pred- 
ecessor, and Hayden and Stalmann, his followers (in 
using electric connections with end-plates only), who adopt 


from Smith his electric end plate connection and electrodes , 


in one plate and from Marchese the vertical position of 
electrodes. Except in the case of Smith for horizontal posi- 
tion of electrodes and in the case of Stalmann for bolting 
anode and cathode of different material together, none of 
the distinctive features as specified under 1 to 4 forms part 
or substance of patented claims. 

It is Edward L. Smith, of Ansonia, who as far as Patent 
Office records go, first describes the specific end plate con- 
nection, but even his claim does not include this connec- 
tion and relates mainly to the horizontal position of plates 
and to the inserted diaphragm for retaining the mud. And 
aparently both Hayden and Stalmann utilized Smith’s 
two features of end plate connection and combined anodes 
and cathodes, adapting them to Marchese’s vertical position 


of plates, Stalmann improving the combined electrodes by 
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introducing their division into separate material. Neither 
of them succeeded in securing a patent on the method of 
connection, but all three secured claims on some less essen- 
tial features of their arrangement. The previously, well 
known laboratory use of the essential features of connec- 
tion and of identity of electrode plates probably prevented 
their control of these features by patents. 

Indeed, nothing seems to prevent the use of the Hayden 
arrangement of plates, when, instead of being held by 
grooves and stops, they are suspended in insulation from a 
general bath cover, with which they may be removed in a 
body while interchanging and cleaning, in a manner 
highly commendable for the purpose of saving manual 
labor and of fostering cleanliness in generai. 

But even such an arrangement, when applied to either 
the Hayden or Stalmann version, and even with the wire 
cloth or rods to hold the plates together, would suffer from 
(1) a resulting impossibity of bringing about a clean division 
between the real cathion and the remainder of the original 
plates, and (2) of preventing, in case a non-cohesive product 
is intended or results, parts of the cathion to fall from 
the cathode side into the mud. 

Although Stalmann avoids the first mentioned difficulty 
more than Hayden does, he cannot well, without further 
provisions, avoid the other. And he has higher costs in 
preparing his plates, in bolting together a soluble anode 
part and an insoluble cathode part. It would therefore ap- 
pear as if the Stalmann arrangement had indeed no feature 
to recommend it for use in actual practice. All of the bad 
features are fully avoided or compensated when Marchese’s 
arrangement is used jointly with electrode bags or with 
cathode bags or anode bags exclusively. 

The difficulties arising from the use of joint anode and 
cathode plates in one body originate mainly in the lack of 
uniformity in weight, shape and action as between the 
single plates, resulting in an inability on the part of the op- 
erator to determine the precise and proper moment for ter- 
minating the time of electrolytic action on a set of plates. 
The coexistence near the electrolytic refinery of a fire refin- 
ing establishment such as there are in Ansonia, Conn., the 
home of inventor Smith, allows the return of part of the 
anode material for recasting and in consequence obviates 
the necessity of continuing the operation excessively for 
the purpose of cleaning the cathion. 

Hayden, at New Brighton, in part obviates the two diffi- 
culties mentioned, by previous rolling at the soluble anodes. 

A good precaution in the Smith and Hayden cases con- 
sists in thoroughly polishing the cathode side of plates and 
facing them with graphite. Nevertheless it must be ad- 
mitted that separate anodes and cathodes offer guaran- 
tees (in connection with adequate provisions, such as cath- 
ode bags) for obtaining pure copper as cathion that 
in no wise exist under the use of two electrodes in one 
plate, even though it is (asin the Stalmann case) com- 
bined of two materials. 

But of the three the Smith arrangement with horizontal 
electrodes is certainly the better one, because in sucha 
position the intermediate diaphrag-ns act as thoroughly ef- 
fective mud catchers, and the arrangement with the 
further provision of a polished and carbonized face would 
answer the purpose as well as Marchese’s arrangement, were 
it not for the fact that the sheet of mud resulting from the 
prolonged action and spreading itself between anode and 
cathode faces interferes with the electric current and 
originates secondary reactions on the contents of the mud, 
that are apt to result in an impure copper cathion. There 
is, indeed, no visible cause why this sheet of mud from low 
grade anodes should not exercise precisely the same 
function of both anode and cathode, as the plates them- 
selves do. 

In the Marchese arrangement, with the provision added 
that there be a cathion bag in case a crystalline product is 
aimed at, there does not exist such an intermediate and 
detrimental mud-sheet because the mud is allowed to drop 
from the vertica] anodes into the lowest part of the bath 
space, from where it can, with proper shape of vessel, such 
as shown, be continuously extracted (by suction of pump) 
without causing turbidness of the electrolyte between 
electrodes. 

While Smith’s patent is dated Nov. 27, 1888, the Siemens 
& Halske patent (D. R.), by which they first secured their 
process of copper extraction, an outline of which has al- 
ready been given, dates Sept. 14, 1886. The apparatus 
which they use in executing this process has horizontal 
electrodes and also the intermediate diaphragm. And the 
sole difference between the two arrangements consists in 
Siemens & Halske having in each bath but one couple of 
electrodes, the anode being entirely independent of the 
cathode, while Smith has a plurality of electrodes, where 
the anode and cathode are combined in one body, and end 
electrodes electrically connected only. 

The different propositions made for preparing the anodes 
proper in different ways from pulverized or granulated 
crude or even calcined ores, such as were made by Mar- 

chese (May 2, 1882), Blas & Miest, Cassel (June 24, 1884), 
Body (Jan. 5, 1886), Liepmann (April 26, 1887), and George 
Leuchs, of Nurnberg (May 13, 1886), complicated matters 
in general to such an extent that no practical advantage 
could be gained from the schemes other than that some of 
them made promoters of companies rich and the people 
trying to set them into practice poor. 

The most radical remedy in relation to difficulties expe- 
rienced with soluble anodes is certainly found in their en- 
tire avoidance. B, *Moebius (Jan. 6, 1885), W. E, Albert 
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Hartmann (March 13. 1885), and Siemens & Halske (Sept. 
14, 1886), one after the other proposed such avoidance by 
substituting the soluble anodes by such made of carbon 
or of a metal that would not dissolve in the electrolyte. Al- 
though in this particular all three patentees coincide, 
they differ from one another essentially in the chemical 
reactions that they propose in connection with the indis- 
soluble anodes. Moebius leaves the chemical process in 
regard to copper undefined. Hartmann, of Swansea, ‘Eng- 
land, recommends a hot electrolyte and the introduction of 
SO, into the solution of CuSO,, serving as electrolyte, pro- 
ducing both copper and sulphuric acid. 

Siemens & Halske produce ferrisulphate at the carbon 
anode, and employ the solution containing the same for 
dissolving and extracting the copper from crude or calcined 
ores, and disengage the copper electrolytically. 

The two last-mentioned schemes have each their peculiar 
merit when the existing conditions favor the one or the 
other. But the success of either depends to a great extent 
on the qualities of the apparatus employed. In this par- 
ticular, viz., as to construction of electrolytic apparatus, 
no other electrical manufacturing concern possesses the 
long and successful experience of Siemens & Halske, now 
of Chicago, and, without putting them into the delicate 
position of selecting for us the general scheme to be fol- 
lowed, a selection in which they are financially interested, 
they can be relied upon for the manufacture of excellent 
apparatus for all electro-metallurgical purposes. As an 
example of their work, the figure No. 2 shows what is so 
far the best carbon anode obtainable. 

These anodes consist of carbon sticks (233) 0.405 metre 
ong, that are connected among themselves by the con- 
inuous lead sockets holding their two ends, also serving to 
connect them electrically. Itis state] that such an anode 
showed no material change after having been in constant 
use fora year. No other arrangement could produce as 
favorable a proportion between weight of material (carbon) 
and anode surface. 

On page 91, in singling out the fourth method of electro- 
metallurgical action, Siemens & Halske’s chemical scheme 
for copper production has been specified. Conditional to 
their method in general is not only a preliminary treatment 
of the ores for the purpose of extracting the copper there- 
from, but also the employment of two distinct and liquid 
solutions as electrolytes in the same electrolytic operation. 

New things require new names. I meet with the neces- 
sity in further describing apparatus and methods in the 
use of which two different liquid solutions are employed, 
one to be reacted on at the cathode and the other at the 
anode, to give two distinctive names to these two different 
liquids, for which, so far, only the collective name * elec- 
trolyte” isin use. I shall therefore call the former ‘‘cathi- 
olyte” and the other ** aniolyte.” 

In discussing the different schemes for electrolytic pro- 
duction of copper, the fact should not be lost sight of, that 
criticism applied to chemical method does not involve con- 
demnation of apparatus and vice versa, and that one . nd 
the other must be considered independently. Therefore, 
before giving further consideration to chemical method, 
I continue to describe apparatus such as set to use. 

As easy as the arrangement of electrodes, the insertion of 
diaphragms between them, and the consequent division into 
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on which was constructed a special reel, and laid from 
point to point without delay, accident or call for special 
help. The entire management of transferring from the 
car, laying, ete., from start to finish was under the direc- 
tion of Mr. E. B. Baker, Superintendent Southern New 
tngland Telephone and Telegraph Company, assisted by 
Mr. R. D. Blish, the cable expert of the telephone com- 
pany. . 

The illustration shows the cable after it arrived at New 
London, as it is being transferred from the reel on the 
flat car to the reel on the float, from which it was laid. 
The Southern New England Company has also laid a new 
length of cable between Pine Island and Eastern Point, 


on the main land. 
A ee me ome 


The Racine Horizontal Automatic Engine. 





The Racine Hardware and Manufacturing Company, of 
Racine, Wis., which has until lately confined itself to the 
production of vertical stationary and marine engines of 
a high grade, has now commenced to build a line of 





Vor. XX., No. 14, 


engines completed or in process of construction in its 
shops. The success which this company has attained is 
attested by the great number of engines it has in opera- 
tion throughout the country. 

> +> 


Fluoride Water Purifier. 


One of the greatest difficulties met in the care and 
operation of steam boilers is that of boiler incrustations, 
which are not only a source of inconvenience and danger, 
but of expense as well. To prevent or remove these 
incrustations numerous mechanical and chemical devices 
have been proposed, and some of them have been used 
with greater or less success. Where the incrustations 
consist merely of suspended earthy or vegetable matter, 
they can be removed by means known to all engineers, 
but where the water is charged with saline incrustations 
which separate as the water is evaporated, or are de- 
posited as scale when the water is boiled, the case is 
quite different. The incrustations in this case form a 
perfect non-conducting lining to the boiler, which is con- 
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THE RACINE HORIZONTAL AUTOMATIC ENGINE. 


_ 
horizontal engines of from 35 to 100 h. p., which embody 
all that long experience has proved to be best. They are 
of what might be called reasonably high speed, which 
means economy, while extreme high speed may mean 
waste. 

This company still believes in the vertical type, 
wherever it can be used, as possessing the maximuin of 
power in the minimum of space, as being the best 
balanced and having the best wearing and the best 
thrust sustaining qualities. 

These engines are built to stand all the strains that. the 
highest ratings demand, with broad margins for safety. 
It has come to be understood in engine construction that 
quality and not quantity of material should govern, 
which means the best material in the right place. The 





A THREE AND ONE-HALF MILE OKONITE CABLE, 


separate sections for (cathiolyte and aniolyte) appears, with 
the vertical position of electrodes, just so productive of 
difficulties does the horizontal position of electrodes ap- 


pear, 
> oe <> 22 


A Three and One-Half Mile Okonite Cable. 


The Southern New England Telephone and Telegraph 
Company recently accomplished the laying of an okonite 
submarine cable from a point on Pine Island, near New 
London, Conn,, across Long Island Sound to Fisher's 
Island, This cable was three and one-half miles long, 
contained six copper conductors, weighed 50,000 pounds 
and was in one length, without splice. It was trans- 


ported from the factory et Pesssie, N. J. on 9 flat oar, 





company has followed what has become the common 
conviction of practical mechanics and users of power, 
that is, the employment, even at considerable increase of 
cost, of outer supports for the engine power wheels. 
This decision has been reached after costly experiments 
and years of experience, as this secures the least and most 
uniform wear and the least time and money lost in re- 
pairs. The self-contained engine saves much cost in the 
setting and is secured against the shaft getting out of 
line from the settling of foundation, or from other causes, 
as is well known. 

This company carries one of the largest stocks of 
engines in the country, with a view to the immediate fill- 
ing of orders, and at the present time hag 174 steam 


tinually increasing in thickness and not infrequently in- 
jures the boiler to such an extent that explosions result. 
The mechanical methods of ridding water of impurities 
are generally cumbersome and expensive, and imperfect 
in their action, and it is to some chemical device that 
help is to be looked for. It has been found that the 
fluorides are best suited for this purpose, as they are 
the most insoluble. The deposit formed when lime or 
magnesium salts are transformed into fluorides is less 
bulky and less adherent to hot surfaces, and is 25% less 
by weight for an equal amount of lime or magnesia 
thrown down than any other form in which they are 
precipitated... Whatever sediment forms can therefore 
be more easily taken care of and removed from the 
boiler. By the use of fluoride it is claimed that the 
boiler metal is always kept clean, the generation of 
steam is not impeded, and the fuel consumption is re- 
duced and interruption to service avoided. 

The excessive cost of these chemicals has prevented 
their use until Prof. Charles E. Doremus, of New York, 
instituted their commercial development. Extensive ex- 
periments both in their manufacture and use have been 
completed, and these fluorides are now placed upon the 
market and are available to all users of steam. The 
leading engineers of this country and England, among 
whom may be mentioned Prof. V. B. Lewis, have com- 
mended the use of this chemical for steam boilers. The 





THE BOWSHER BALANCING WAY. 


fluoride water purifier is a white, dry, crystalline powder, 


and can be kept in wood or paper indefinitely without ” 


deterioration. It dissolves readily in hot or cold water, 

forming a slightly alkaline solution that neutralizes the 

acid in the water. It is not at all harmful to handle. 
Ne 


The Bowsher Balancing Way. 





This apparatus consists of a frame or bed, with two 
planed ways, on which are mounted two standards, One 
of these standards is fixed, and the other is movable, the 
same as the tail-block of a lathe. The top edges of the 
standards are chilled and ground true and form the 
“ways” on which the work js rested while being tested 
for “balance,” 
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The frame is supported by three legs or feet, conse- 
quently always stands firmly. One leg or foot is fixed, 
and a little longer than the other two, which are adjust- 
able by means of the screws shown. A spirit level is 
secured to the fixed standard, and also one to the frame, 
so that both lateral and cross levels can be accurately 
determined. The way is used in balancing all kinds of 
work, such as cutter-heads, pulleys, armatures, etc., and 
is designed to supersede the “horses” and similar devices 
at present used in all machine shops. It can be brought 
to-an absolute level in ten seconds, it is claimed, and 
when leveled up the standards can be instantly moved 
on the bed to accommodate any length of arbor. 

_>+- > +o 





The Evans System of Transmitting Power. 


The Evans system of transmitting power is now so well 
known that any detailed description of it is unnecessary, 
but the accompanying illustrations show some modifica- 
tions and improvements which are of interest. By means 
of an auxiliary pulley the capacity can be doubled and 








THE EVANS SYSTEM OF TRANSMITTING POWER. 





two dynamos or other machines can be driven by this 
one pulley. One or both machines can be started or 
stopped while the driving pulley is running without 
interfering in the least with each other. This system 
is applicable to horse powers as high as 150. The cuts 
show how it is possible tu connect up one or two dynamos 
as may be required without the use of any countershaft- 
ing whatever. 
—_—_—_oe- 2 


Eberhardt’s Patent Tool Holder. 





A tool holder which is claimed to have many ad- 
vantages over the common forms is that which is shown 
in the accompanying illustration, and which is manu- 
factured by Gould & Eberhardt, Newark, N. J. It never 
requires forging, and consequently the quality of the 
steel is always left as it comes from the mill. For this 
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on the dial so that it is impossible to tell which was the 
last call. This difficulty has been obviated in this new 
annunciator, since it is perfectly automatic, and the last 
sall always remains indicated, since each new call resets 
the pointer that indicated the previous one. The an- 
nunciator requires no attention, as it is not necessary to 
reset it each time by hand. 

It will be noticed from the accompanying illustration 
that each needle registers double, that is, it can be de- 
flected either to the right or left according to the push 
button that is in operation; moreover, instead of having 
numbers it is marked plainly with the room or door to 





THE PAartTRiIcK & CARTER Co.’s ANNUNCIATOR, 


which the annunciator wires lead, so that it is impossible 
for the servant to make any mistake. These annuncia- 
tors are free from all complicated mechanism, and conse- 
quently possess durability. They are at present made in 
four different sizes and of a number of assorted woods. 


———_—--~rr So 


Electric Heating. 





Without doubt the leading feature, of the exhibition 
now in progress at the Dominion capital is the electric 
heating display, the inventions of Thos. Ahearn, one of 
the proprietors of the electric street railway of that city. 
The electric oven is inspected by thousands who through 
glass doors witness the process of baking in all its 
branches. The oven is about seven feet square and six 
feet high, substantially built, surmounted with small 
electric lights, and within it are placed the electric heat- 
ing appliances which are fed from the ordinary electric 
light service wires. The interior dimensions of the oven 
are four feet square, the ceiling being low and oval in 
form. An oblong window on one side permits visitors 
to watch the progress of the baking of bread, Luns, ete. 
A dough-mixing machine driven by an electric motor is 
used in connection with the electric oven. The heating 
of houses by electricity is also demonstrated. A small 
electric furnace has been placed in a brick pit below the 
surface of the fioor, and pipes leading from the furnace 
conduct the electrically heated water through a radiator 
such as is used in house heating. Mr. Ahearn has also 
arranged a novel form of electric heating for the main 
building refreshment room, which will be conducted by 
the ladies of the W. C. T. U. The 12-gallon electric 
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EBERHARDT’S PATENT TOOL HOLDER. 


reason a great deal of time and labor are saved. Any 
desired form of cutting edge can be ground in a few 
seconds. Largely increased speeds and feeds are claimed 
for this tool. It requires no more time than the ordinary 
tool and is found to be more convenient. 
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The Partrick & Carter Company’s Automatic Set 


Back Annunciator. 





As the common form of annunciator does not fully 
meet the requirements for which it is designed, the 
-artrick & Carter Company, of Philadelphia, has recently 
brought out a new automatic set back annunciator which 
embodies a number of important new points. The ordi- 
nary house annunciator possesses the difficulty that if 
the needle or drop is not immediately restored to its 
proper position several of them may remain registered 





heaters connecting by pipes with five small heaters are 
used for making the tea and coffee supplied from ths 
lunch room. 
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Incandescent Lamp Tests: A Correction. 





In the article on ‘** Life and Efficiency Tests on Incan- 
descent Lamps,” by Mr. P. G. Gossler, which was printed 
in the columns of THE FLECTRICAL WOKLD of Sept. 17, the 
first equation in the third column on page 176 should be 
changed so that the quantity in the parenthesis will read 
**28 x 1,” instead of “.28 + 1.” On a number of the 
curves the expression ‘‘ hours per light installed” applies 
only to the lower scale in the right hand column of figures at 
the left of each plate. The lower scale on curve S, on page 
176, should have been omitted, as this applies to a curve on 
the original drawing which was not reproduced. 
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THE ELECTRICAL STOCK MARKET. 
ity NEW YORK AND Boston, Sept. 24, 1892. 

Gencral New York Financial Stock Market.—The mar- 
ket made perceptible improvement during the week, and at the 
close to day was ina much more healthy condition than it was one 
week ago. Values generally have advanced by logical causes, and 
prospects for the coming week are very bullish. The abatement 
of the choleri szare had much todo in promoting this condition. 
Money has become much easier, dropping from the maximum of 6 
per cent. toa minimum of 3. This has stimulated buying, and if 
the low rate continues will have a beneficial effect upon industrial 
stocks. The trade report shows a fair degree of activity, although 
as compared with last year a decrease of21.2 per cent. The tex- 
tile mills throughout the East were well supplied with orders; pig 
iron and finished iron and steel material are firmer; the movement 
of crops has commenced, and railroad earnings are in excess of 
those of last year. The bank reserves show a decrease of $2,657,000 
in reserves held ascompared with last week. This is due to cur- 
rency shipments to the West for the movement of the crops. There 
is considerable talk of a big bull movement which will soon start 
to discount the prosperity which will accrue to this country 
through the World’s Fair. Wall street generally acknowledges 
that it is coming. 


New York Electrical Stock Market.—The number of 
stocks traded in were somewhat limited, although transactions in 
the leading securities were of a good volume, and without an 
exception resulted in higher prices. Edison electric illuminating 
was traded in over the successive days in small lots, opening at 100 
and closing at 102%. It will be remembered that this was the 
course of the stock last week, and it looks asif some strong hand 
were manipulating the securities for a two-point turn; $2,000 of its 
Ist percent. bonds sold at 106. American Telegraph and Cable 
received the quotatione of 86, 867% and 87, the latter being the clos- 
ing. American District Telegraph was not traded in, and on the 
closing was bid at 59% and held at 62. 


North American.—This stock, notwithstanding the weakness 
of Northern Pacific, of which it_is a very large holder, owning 
$7,150,200 of the common and $604,000 of the consols, par, showed 
considerable strength, the closing being 124 bid and 12% asked. 
Concerning the affairs of this company, an officer stated to a repre- 
sentative of THE ELECTRICAL WORLD that the trial of the com- 

pany’s motors on the Chicago Belt Line had not yet been made 
although preparations for such a test are still going on. The Mil- 
waukee and Cincinnati electric light and power enterprises are in 
a most satisfactory condition and showing daily increased revenue. 


General Electric.—This stock has grown to be a barometer of 
the general market. It invariably drops with a decline in the list 
and advances on a bull movement. This would seem to indicate 
that it has reached a figure about equal to its intrinsic value, re- 
ports of 17 per cent. earnings to the contrary notwithstanding. It 
advanced during the week net two points, starting at 1125, and 
closing at 11434. Over this range it was very active, There are 
many brokers in the street who are very bullish on the stock and 
are prophesying fabulous values. If we have a good bull market 
next week it will probably sell some higher, although we would 
not counsel trading on a small margin. Its debenture bonds ane in 
considerab le demand, $15,000 selling at 10444. 


Westinghouse.—This stock was not traded in on the New 
York Stock Exchange, although it enjoyed more or less activity in 
Boston. An Eastern exchange says in reference to this company 
that it has ceased to be a question as to how long it will be before 
Westinghouse is absorbed by General Electric, but that the ques. 
tion now is how long will it be before General Electric will have to 
quicken its pace to get out of the road of its smaller but more pro 
gressive competitor. Westinghouse has had a phenomenal busi- 
ness career during the past year, securing very desirable contracts 
for equipping light and power stations in some of the large cities iu 
the West. its greatest piece of work was the contract for lighting 
the World’s Fair. Mr. Westinghouse is quoted as saying that the 
time will shortly come when the Electric Manufacturing Com- 
pany’s securities will be on a par with those of the Air Brake Com- 
pany for the reason that the former will be earning as much as the 
latter. ’ 


The Mit. Morris Electric Light Company, of Mt. Morris, 
N. Y., will hold a special meeting of its stockholders on Oct. 11 to 
vote upon the proposition to increase the capital stock of the com- 
pany to $1,500,000. 

Western Union.—The course of this stock was somewhat of a 
disappointment to the optimist who prophesied par after the an- 
nouncement of a scrip dividend. It will be remembered that a 
slight rally took place at the close last week. The values gained 
held their ground up to Tuesday, when the stock declined 14% per 
cent., being ex dividend. It madeslight gains in successive days 
and closed to-day at 9514, quite strong; $5,000 of its 7 percent. de- 
benture bonds, issue of '75, sold at 11734. This is the first sale which 
these bonds have had for a number of months. One lot of its collat 
eral trusts 5’s, consisting of $13,000, sold at 105%. The buying of 
Western Union for several days has been considered conservative 
and suggestive of taking stock out of the Street. 
An operator who has done a good deal in West- 
tern Union said recently: “Il think Western Union will 
cross par to stay before long, but 1 am personally rather sorry that 
the directors propose to increase the capital stock, The reason why 
Western Union was water-logged so long was that there was too 
much floating stock in the Street for anybody to handle in carrying 
outa bull turn. You were loaded up before you got the price 
started. The reason why Western Union has gone so easily from 
85 Lo 95 was that a good deal of this floating stock has been absorbed, 
leaving only a moderate amount in the Street. The plan of issuing 
$13,000,000 of scrip will make a fresh supply of floating stock. and I 
presume Western Union will become inactive while this stock is 
being absorbed. Of course a 10 per cent. stock dividend makes the 
present stock attractive to investors and I think the stock cheap for 

a turn.” 


Wall Street Notes.—A. E. Dolbear, Professor of Physics 
at Tufts College, in reference to the Bell telephone patent 
says: “The first patent on the Bell telephone was issued in 
March, 1876, and expires March, 1893. This patent was on 
the telephone principle, but was inoperative—that is, not 
practical; so in January, 1877, another patent was obtained 
by the Bell company, which will expire in January, 1894. 
The second was called the ‘magneto telephone.’ When the first 
patent of 1876 expires the field will be open to any one to make a 
telepbone with an electric magnet; but no one can usea permanent 
magnet until the second patent expires. There is no patent on the 
long distance telephone. Althougb any one can make telephones 
in 1894, the Bell company will still hold other patents, notably that 
on the carbon transmitter, which will enable it to hold most of the 
business. The telephone has paid so well since 1877 that there is no 
probability that its patent will be renewed, 
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©. B. Wright, of Philadelphia, is in Tacoma, where, it is said, 
he is negotiating a sale to the city of his gas, water and electric 
light plants. He asks $2,000,000 for the entire property. one-half of 
which is said to be profit. 


A member of a leading firm prominently identified with the 
electrical security market recently very courteously accorded a 
representative of THE ELKCTRICAL WORLD the following interview 
regarding his specialties: ‘The electrical stocks with a few excep- 
tions, notably General Electric and Edison Illuminating, are the 
most quiet on the exchanges and there is little or no demand for 
them, and no particular desire to sell. A very pronounced condi- 
tion concerning their securities is that no one except electrical men 
are buyers. The general public will not touch them, not because 
they are not good investments, but because they are ignorant of 
the fact. Electricity is an agent that society at large has 
not yet learned to appreciate. Stocks of its various enter- 
prises are neglected because of this ignorance. I think they 
will grow into favor in the course of a very few 
years. This time could be hastened very materially if the 
various companies would adopt the plan now followed 
by the railroad companies of publishing frequent statements of 
earnings and financial reports at stated intervals. There is nothing 
that wins public favor as quickly as this. I regard General Elec- 
tric as intrinsically high enough now. There is no doubt that the 
present price of the stock, viz., $113, is based particularly upon the 
$15,288,000 stock in the treasury. Were this invested so that the 
public could know just what it was earfling instead of speculating 
what will be done with it, it would be preferable. You will.notice that 
this talk ahcut ‘17 per cent,’ earnings does not come from the office 
of the company, but from professional speculators who undoubtedly 
have an axe to grind. I regard the stock as an excellent one, as I 
also do the Westinghouse. A consolidation of the latter with the 
former is not among the impossibilities. It may be that the $15,- 
000,000 General] Klectric treasury stock is being held with a specific 
purpose in view, A fact that speaks very well for the confidence of 
the insiders, is that the large holdersof the stock of one of these com- 
panies are not buying the stock of the other.”’ 


Boston Financialand Electrical Stock Review.—The 
strong opening of the market at the beginning of the week re- 
tained its character throughout the succeeding days, although it 
cannot be said that the market has been active. The influences 
making against a good market had gradually disappeared with the 
previous week, and so the strengthening of prices, which was 
counted on for only a day or so at a time, has been maintained ever 
since and has driven some belated shorts to cover. The money market 
is better by 1 to 2 points than last week, and funds are plentiful and 
accessible at good rates. From 6 percent. the rate has fallen to4@44, 
There is a good demand for first class commercial paper at 5@6 per 
cent., while more or less uncertainty still exists upon stocks. The 
bond market is at present more than usually active and attracts 
many investors. The industrial stocks have not figured largely in 
the sales of the week, but prices have maintained their strength, and 
even increased it each day. General electric stock shows an in- 
crease of 4 points for the week, having gradually risen 
from 110% to 114% by a_ steady advance, though on 
comparatively few transactions. All rumors are to the 
effect that something new is being prepared quietly 
in electric circles that will soon materially effect the course of these 
stocks. President Coffin returns next week and his active presence 
in the offices will mean the beginning of the winter’s campaign and 


the perfection of plans now only hinted at. Westinghouse is unde- . 


niably strong. Very few sales have been made during the week, 
but the prices show almost no fluctuation. The papers continue 
their statements as to the constantly increasing business of the 
company, and the profit on which it isdone. The internal reports 
of the company favor the continuance of strong prices. The bears 
on this stock are gradually dropping out of sight, and those who 
are not strongly favoring it are neutral and prefer to believe author- 
itative reports of the company, and are very ready to profit from 
the stock. General Electric bonds have sold with considerable ac- 
tivity at 1024, offering at this figure a better investment than ever. 
Bell Telephone has lost the full amount of dividend and closes for 
the week at sales at 200, reflecting simply the unsteady tone of the 
market and the lack of trading in stocks of such a large price. The 
other telephone siocks have been moderately active at their usual 
figures. West End common closes at 73, which is the highest price 
for some time past. Fort Wayne stock and series have not changed 
in price at all, though a regular dividend on the series of 16 cents 
has just been declared, payable this month, 


Electric Bond Offerings.— Among recent offerings of electric 
bonds are those of the Superior Water, Light and Power Company 
of the city of Superior, Wis. These are offered at 102 and accrued 
interest by W. H. Brown & Brothers, of New York. They are first 
mortgage 6 per cent. gold bonds, due 1919, interest payable semi- 
annually in New York City. For the twelve months ending June 
30, 1892, the net earnings of the company were $108,234.44; interest 
on the bonds, $66,909; showing a surplus for the year of $41,334.44, 
The company owns an exclusive right to furnish the city of Superior 
and vicinity with water, gas and electric light. The population of 
the city is rapidly increasing and now numbers over 25,000 people. 
The franchise is considered particularly valuable considering the 
territory that it covers, The property has been carefully exam- 
ined ana the bankers highly recommend the securities as a safe in. 
vestment. The total number of bonds issued is $1,115,000, of which 
a limited number are offered for sale, 


The Copper Market.—The market for copper during the past 
week has shown further weakness. Sales of lake copper was made 
as low as 11.15 cents for ingots and 11.20 cents for cakes and bars. 
The producing companies claim that they are holding for a higher 
figure, and are nominally quoting 1144 cents. However, there is at 
the best very little copper in second hands, and inasmuch as sec- 
ond hand lots have been selling for a considerable period, it is fair 
to presume that they are exhausted, and that the sales of the last 
week were either by or by the consent of the lake companies. 
There are three companies which can afford to sell copper at 11 
cents., viz., the Calumet & Hecla, the Tamarack and the Quincy. 
We have not heard of any sales of the Calumet & Hecla at any fig- 
ure. The companies of the region other than the three named aré 
without doubt out of the market at present figures, for the simple 
reason that it is not their policy tosell without a profit. Electrolytic 
brands have been in fairly good demand, and are used as a club on 
the prices of lake. Arizona pig was quite freely offered at 10% to 
104 cents and receiving some sales, The market in.London is very 
weak, and below that of this country. Exports of matte were quite 
heavy from this port last week, aggregating 954,874 pounds, while 
the refined copper shipments aggregated 411,577 pounds. There 
appears to be no sign of improvement in sight. The consumerg 
seem to have complete possession of the trade, and inasmuch as 
they are bare of stocks, they will probably utilize their position to its 
maximum extent. Whisperings of a gigantic combination among 
American producers are heard in various quarters, but as yet noth- 
ing tangible has resulted. 


Closing Quotations.—The following were the closing quota- 
tions of electric stocks on Saturday, Sept. 24, 1892, and the range for 
the week in New York, Boston and Chicago. 


NEW YORK QUOTATIONS, 


Capital 
outstand- Low-High- 
Par. ing. est. est. Bid. Ask’d. 
American District Tel.... 100 3,825,000 ies eae at 82 
American Tel. & or: 100 14,000,000 86 87 85 87 
Central & So. Am. Tel.... 100 6,000,000 bile a. eb ys ee : 
Commercial Cae ped oP iat 100 = 7,716,000 eC 165 
Gold Stock & Tel .. .... 100 =5,000,000 ; ot ae 103 
BS ha sutieise? > daess 500 500,000 ited aaeal cae sg 
Postal Tel. & Cable........ ... 10,000,000 62 64 
Southern & Atlantic Tel.. 25 948,775 78 a4 
Western Union Tel........ 100 86,199 852 6 8654 95 9546 
Real estate bonds...... 1,000 1,219,000 a eee ; 
Debenture bonds. .....1,000 4,920,000 11434 ¢- etal 
Collateral Trust 5’s....1,090 _8.181,000 1434 aks aaa 
North American...... .... 100 39.767,200 a "26 12% 12% 
Brush Ill. Co. of N. Prive 50 ~=—:1,000,000 inj Ri ciara 30 60 
Edison El. Ti. oe Se . 100 6,500,000 ae ba 100—s«101 
Edison El IL of eke: 100 750,000 een 85 90 
ee ae paeeees. 100 750,000 SS: ae 
a aes RS i sip See: ae 115 125 
Edison El. Lt. Europe... . 1,000 2,000,000 Gere 2 6 
Bonds. é6 bee: ees 30,000 ‘ 65 80 
Edison Ore Milling Co.... |... 2,000,000 ease T Seow 15 20 
East River El Lig mt Sih tin 100 = 1,000,000 SEMEN oxi. sie 65 
General Electric....... s oth 50,000,000 11254 111% 114% 114% 
Debenture 5’s .......... evebacks eee Mee Sead Nees 
Automatic Exhibition Co. 2,500,000 Pea 0 oe 3 5 
Mt. Morris a: ogeeee See 500, 1:00 epee ea 6a 
N. E. Phonograph.. pie 2,000,000 ‘ 2 4 
N. Y. Phonograph _ -.. 2,000,000 2 5 
North _ AaneeeTE Phono- 
girane 1ad6s000 5 wie eons 2,000,000 4 6 
estinghouse Elec. & Mfg. 
Co. Ist p. 7 per — 
RGR. . cinsccedemuie’ . 50 3,717,253 hick: ove nee --eoes 
E. & M. Co. Assg.. Locys . 50 5.038.116 a aarerr 77 77 


BOSTON QUOTATIONS. 
Capital- High- Low- 
Par. ization. est. est. Bid. Ask’d. 
Thomson-Houston Elec.— 


Series C sh 40,000 Pre ese 8% 9 
Thomson-Houston Elec.— 

| er eee sh 120,000 8 cons ae 8 
Thomson Elec. Weld.. 100 ~=1,000,000 cok: cones. See ee 
Thomson European Elec. 

WE cccnsgtnkiveseatnees 100 = =1,500,000 10 ese we 9 


Ws: <oueaitees ae 6,000,000 38 37 374% 37% 
Westin house Elec.—Pfd. 4,000,000 i144 «8644914 4934 «50 
General Electric. ........ 30,067,200 11454 1114 11434 11454 

“6 a Pee as 4,136,300 119 1185119. 
Fort Wayne Elec.......... 25 4,000,000 13 12% 12% 12% 
FortWayne Elec.—Ser. A. sh 80,000 8 Sa ae acert 
Detrolt aS 6. .cscscescsece 10 750,000 6% ey 7 
West End St. Ry. Co.— 

Rt es na gibi 50 =: 7,150,000 i3 71% 72% 73 
West ] End St. Ry.Co.—Pfd 50 6,400,000 87%4 ony” a lg 87 
American Bell Tel ....... 100 15,000,000* 263 20014 
Erie Tel. & Tel. Go Bicocaine .. 4,800,000 46 wt 8% 46 
Mexican Tel. Co............ 10 1,280,000 RA cee oece ee 
New Eng. Tel. & Tel. Co.. .. 10,304,600 58 57% = 87 59 
Tropical Tel. Co........... 10 400,000 a Siew vee 20c. 





* Ex-dividend. 
CHICAGO QUOTATIONS. 
Following are the quotations of telephone and electric stock fur- 
nished THE ELECTRICAL WORLD by C. V. Banta, Jr., 167 Dearborn 
street: 


Telephone Stocks: Bid. Ask’d. Electrical Stocks: Bid. Ask’d. 


Sa wes S ba cis. see 220 | Chicago Arc Light & 

Central Union....... “58 60 POWE? CO... ccccces 100 102 
Iowa Union.......... 20 25 Chicago Edison Co. ex- 

BEND os. scaeceae 90 95 rights.. ee 
Missouri & Kansas.. 56 60 








NEW INCORPORATIONS. 


The Mosher Electric Company, of Chicago, Ill., capital 
stock $64,000, has been formed to manufacture electric appliances 
and supplies. J. A. Mosher, Joseph R. Begg and Edwin M. Mc- 
Kinney are the promoters. 

The Electric Light and Power Company, of Syracuse, 
N. Y., capital stock $800,000, has been formed to furnish light, heat 
and power. Ellery I. Garfield, Manning C. Palmer and Robert E. 
Drake are the parties interested, 

The Home Electric Light and Power Company, of Elk- 
hart, Ind., capital stock $10,000, has been formed to erect and op- 
erate light, heat and power plants, G. W. Spohn, John E. Micks and 
William Hornberger are the promoters. 


The Cooperstown Electric Company, of Cooperstown, 
N. Y., capital stock $12,500, has been formed to furnish light, heat 
and power. O. R. Butte, Cooperstown, and Robt. E. Drake and 
Paul T. Brady, both of Syracuse, are the promoters. 


The Buckley Electrical Company, of Buckley, Washing- 
ton, capital stock $22,000, has been incorporated to furnish elec- 
tricity for light, heat and other purposes. Eugene Van Alstine 
and William Fettig, of Buckley, are the parties interested. 


The Higham Electric Company, of Portland, Me., capital 
stock $5,000,000, has been formed tu acquire and develop electric 
lighting patents. H. Gregory, Jr., H. L. Gregory, Rockland, Me., 
and J. G. Robinson, of Boston, Mass., are the incorporators. 


The Butte General Electric Company, of St. Paul, Minn., 
capital stock $600,000, has been formed to manufacture electricity 





- for light and power purposes, etc. H. M. Byllesby, H. C. Levis, St. 


Paul, Minn., and J. R. Wharton, of Butte, Mont, are the pro- 
moters. 

The Hazleton & South Side Electric Railway, of Hazle- 
ton, Pa., capital stock $75,000, has been formed to construct and op- 
erate an electric railway from Kline township to Hazleton, Pa. The 
promoters are Alvin Markle, N. C. Yost and C, W. Kline, all of 
Hazleton. 


The Hazleton and North Side Electric Railway, of 
Hazleton, Pa., capital stock $75,000, has been formed to operate and 
construct an electric railway from Hazleton to Drifton. Alvan 
Markle, N. C. Yost and C. W. Cline, all of Hazleton, are the 
organizers. 


The Pinckneyville Electric Light Company, of Pinck- 
neyville, Ill., capital stock $2,250, has been formed to operate an 
electric light, power and heat plant in Pinckneyville, Ill. H. P. 
Huntsinger, M. Tague, Thomas S. Campbell and W. D. Ward, are 
the promoters. 


The American Company, of Portland, Me., capital stock 
$750,000, has been formed to manufacture and deal in all kinds of 
electrical appliances. William F. Ellis, Brookline, Mass.; William 
R. Gray, Boston, Mass., and Andrew M. Coffman, of Sioux City, 
la., are the organizers. 


The California Construction Company, of Pasadena, Cal. 
capital stock $100,000, has been formed to construct and operate gas, 
electric water-works, railroads, etc. Leon P. Lowe, A. W. Roche» 
Wilson G. S. Lowe, all of Pasadena, and A. P. West, of Los Angeles 
are the incorporators. ‘ , 

The Starr Electrical Company, of 6 Wall St., New York 
City, capital stock $1,000,000, has been formed to own and develop 
paterts granted to James H. Mason, relating to electrical apparatus 
Jas. B. McNab, Oliver Duncan and Frank B. Hooper, all of New 
York, are the promoters, 


The Cripple Creek Street Railway Company, of Fre- 
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mont, Colo., capital stock $100,000, has been formed to operate a 
horse or electric line between Fremont, Mound City, Barry and in 
termediate points. Geo. Jordan, A.C. Hickman, A. B. Callaway 
and W. J. Montgomery, of Fremont, are the organizers. 


The New York Vo ta Electric Battery Company, Jersey 
City, N. J., capital stock $100,000, has been formed to purchase elec- 
tric patents of all kinds and to dispose of the same; to manufacture 
and sell electrical apparatus, etc. H. O. Reed, J. Bradley, New 
York City, and W. T. Brown, of Hoboken, N. J., are the incorpo- 
rators, 


The Whiting, Hammond & East Chicago Street BRail- 
way Company, of Hammond, Ind., capital stock $100,000, has 
been incorporated to construct, maintain and operate electric rail- 
ways, switches, etc., with the State of Indiana. Alex. R. Shroyer, 
Abe Blech, M. Joel, O. H. Brooks and Chas. F. Griffin are the or- 
ganizers. 


The Western Washington Development Company, of 
Port Angeles, Wash., capital stock $300,000, has been start- 
ed to construct and operate electric light plants, railroads, tele- 
graph and telephone lines, etc. The promoters are B. F. Schwartz, 
J. S. Collican, Norman R. Smith, and Charles Grive, of Port 
Angeles, Wash. 

The Sanger Flour Milling Company, of Sanger, Cal. 
capital stock $150,000, has been incorporated to deal in machinery, 
mills, water and electric power, etc., goods, wares, merchandise, 
etc., etc. H. W. Chase and Robert H. Elder, of Sanger, Cal.; J. P. 
Moore, Oakland, Cal.; E. De Yenier and J.O. Buxbee, of Fresno, 
are the incorporators. 


The Gardiner General Electrical Company, of San Fran_ 
cisco, Cal., capital stock $750,000, has been formed to develop, apply 
and deal in electricity for light and power, etc. Robert N. Graves, 
W. P. Wilder, Jacob Stadtfeld, Jr., of San Francisco, Col.; Wm. A- 
Van Bokkelen, of Oakland, Cal., and Jas. B. Gardiner, of Nyack, N* 
Y., are the organizers. 


The Philipsburg andjHoutzdale Passenger Railway 
« ompany, of Osceola Mills, Pa., capital stock $100,000, has been 
started to construct and operate an electric railway in Philipsburg, 
Chester Hill, Osceola Mills, Sterling and Houtzdale. The incorpo- 
rators are John J. Patterson, Silas M. Patterson, of Mifflinton, and 
W. Ross Hartshorn, of Curwensville, Pa. 


‘Special Correspondence. 
NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, \ 
167-176 TIMES BUILDING, NEW YORK, Sept. 26, 1892. 


Mr. W, E. Stow has connected ‘himself with the New York 
office of the Mather Electric Company in the capacity of electrical 
engineer. 

Mr. Percy H. Howard has entered the service of the Perkins 
Electric Light Company, as special salesman for New York City 
and vicinity. 


Mr. Paul T. Kinney has severed his connection with the 
Elektron Manufacturing Company, and has joined the staff of the 
Mather Electric Company in New York, as special salesman. 


Mr. Henry A. Cleverly, of Philadelphia, while in our office 
last week incidentally remarked that he had invented a new motor 
which was operated by a heavy dew. Weare willing to believe 
most anything, but there are occasions where we draw the line. 


Visitors from France.--P. Theodoré Stahland A. Saiveley, 
Engineers of the Creuzot works in France, are on a visit to Amer- 
ica to look into the progress of electrical matters here, and also to 
confer with Nikola Tesla, whose patents for France have been pur 
chased by the Creuzot. 


Mr. Elliott 0. Johnson, representing the Redding Electric 
Company, of Boston, was in New York last week, working hard 
jotting down orders for the new “ Iona” specialties just placed on 
the market by that company. Mr. Johnson made THE ELECTRICAL 
WORLD a pleasant call. 





Mr. J. W. Schroeder; for many years with the Edison Genera 
Electric Company, has opened an office at 15 Cortlandt street, this 
city, and will introduce to the trade in this section the Groves arc 
lamp for incandescent circuits manufactured by the W. D. Groves 
Electrical and Manufacturing Company, of Cleveland, Ohio. 


M. N. Lovell, President of the Lovell Manufacturing Company, 
of Erie, Pa., manufacturers of the well known Niagara motors, 
spent a few days in New York last week. The Scott Electrical 
Manufacturing Company, 89 Liberty street. has sold through the 
Edison General Electric Company one of its pilot house search, posi- 
tion and signal lights for the Fred Peck, of the New Haven Line. 
Mr. J. W. Kellogg, of the Edison company, has had charge of the 
lighting of this magnificent new twin-screw boat. Ll. Hi. BH. 


NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 28, Hathaway Building, 620 Atlantic Ave., } 
Boston, Mass., Sept. 24, 1892. ° J 


Mr. B. E. Davis, representing Pass & Seymour, paid a visit to 
this office on his way to New York. 


Col. Burnham, manager of the Electric Gas Lighting Com- 
pany, has gone on a “‘still hunt,’”’ and will probably touch Chicago 
before his return. 


ThejHighland Electric}; Company has!been organized at 
Portland for the purpose of acquiring and developing patent rights 
connected with electric lighting. 


The New England Engineering Company has been or- 
ganized at Portland, with $250,000 capital stock, for the purpose of 
manufacturing steam heating apparatus. 


The Edison Electric Dlluminating Company, of Bos- 
ton, by their latest estimate have now 3,300 lights in the Back Bay 
District. The total {number of incandescent lights is 65,000, and 
are 500, 


Albert& J. M. Anderson, manufacturers of die presses, 
special machinery and electrical goods, are finding the demand for 
their ACtna insulated material very brisk. They are also manu- 
facturers of the Boston trolley. 


Mr. Bradford Sargent, who has been spending his vacation 
in the White Mountains, is again to be found figuring on specifi- 
cations for Stirling boilers and Cooper Corliss engines, He reports 
a good business for the past month. 


The new factory for the Hopedale Electric Company in Mil- 
ford is to be of wood, extra large framing, set on granite piers 180 
feet long, 100 feet wide, two stories high, with monitor roof in front 
for 25 feet and an extra high one story structure for 155 feet. 


Mr. Herbert E. Goodman, secretary and manager of the 
Sperry Electric Mining Machine Company, of Chicago, who is 
visiting Boston this week with Mr. Richard W. Smith, who has 
recently been appointed New England representative of the above 
named company, paid this office a visit. 
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Mr. @. A. Howard, New England agent at Boston of the C. 
& C. Electric Motor Company, has just secured the contract for an 
isolated plant to be located at Pauper House, Long Isiand. This 
contract consists of three 5 and two 2h. p. electric motors and three 
dynamos with total capacity of 600 incandescent lights. 


The Whitney Instrument Company has removed its fac- 
tory from Manchester to Pennacook, N. H., where it will manu- 
facture on a much more extensive scale. Its specialties are volt- 
meters and ammeters, which are made to suit the most exacting 
work. The company intends shortly to change the location of its 
general office in Boston, where Mr. Preston will make his head- 
quarters. . 

The North Shore Traction Company, of Massachusetts, 
was incorporated at Camden, N. J., on Sept. 21. The capital 
stock is $6,000,000, of which $20,000 has been paid in. The incorpora- 
tors are Edward E. Denniston, John P. Ilsley and C. Ford Stevens, 
of Philadelphia; A. Haas, of Chester and John McNeill. The princi- 
pal parties interested are KE. W. Clark, C. H. Clark and E. E. Den- 
niston. This is the company which will own the system of consoli- 
dated roads, which have recently been combined , operating between 
Boston, Lynn, Salem and other adjoining towns along the North 
Shore. The combination includes a large interest in Philadelphia 
capital, together with prominent parties in Boston. These are 
practically the same parties who have recently made extensive 
investments in street railway property in Rochester, Pittsburg, 
Newark and several Southern cities. Ww. R. W. 


WESTERN NOTES. 


BRANCH OFFICE OF 'THE ELECTRICAL WORLD, 
: 165 THE ROOKERY, CHICAGO, Sept: 24, 1892. 


Mr. George Cutter has returned from his Eastern trip, during 
which he perfected all arrangements for the handling of his electric 
heating devices. 


Mr. C. E. Gregory, the well-known second-hand dealer who is 
located at 313 South Canal street, Chicago, is compiling a vest- 
pocket directory of electricians and others,connected with allied 
industries in the city of Chicago. 

The Central Electric Company is preparing an exhibition at 
its warerooms of interior conduit and supplies, erecting a house 
complete, showing the method of wiring and the connections by junc 
tion boxes, etc. The exhibition will be unique and practical. 


The Chicago & Northwestern Railroad Company has 
adopted the Westinghouse electric switch for its yard, and is 
pleased with itsoperation. It has also adopted the Hall system of 
automatic electric signals for a portion of its route. 


The Edison Electric Light Company, of Chicago, has 
been conducting a series of experiments with the Hawley down 
draught furnace at the Adams street station. This device undoubt 
edly abates the smoke nuisance, and the present test is to decide 
whether it affects the efficiency of the boiler. 


The Chicago Elevated Terminal BRoad has been incor- 
porated with a capital stock of $7,500,000, and the projectors will 
advertise for bids immediately, with the expectation of having the 
road completed and in operation before the opening of the World’s 
Fair. The directors are W. C. Dunn, Paul Brown, John H. Miller, 
W. Adams and A. Gillespie. 


The Northwestern Street Railway Company, at a recent 
meeting of the board of directors, decided to increase the capita, 
stock of the corporation from $25,000 to $100,000. The company will 
use electricity as a motive power. The route will follow Grand 
avenue and for the present the terminus will be at Ellsworth. It is 
expected to run down Munroe street as far as Michigan avenue. 


An electric buggy was seen on the Jackson Boulevard this 
week. Its inventor is Mr. W. O. Worth, who has spent many 
thousand dollars in effecting this useful piece of apparatus. The 
buggy is uncovered and supported on steel springs and axles with 
pneumatic tired wheels. The motive power consists of a battery 
of primary cells. The steering apparatus is like that of an ordinary 
bicycle. 

Mrs. George Brown, wife of the general manager of the Pull- 
man Palace Car Company, and mother of Charles E. Brown, of 
the Central Electric Company, died at Gloucester, Mass., on the 
12th inst., as the résult of injuries received four weeks ago. She 
was then driving with some friends, when the carriage was over- 
turned. Mr. Brown has the sympathy of his many friends in his 
bereavement. 


The Chicago & Southwestern Electric Railway Com- 
pany, which .was recently incorporated, intends to bring Oak. 
lawn into closer‘connection with Evergreen Park and with South 
Chicago district. The road will start at State and Ninety-fifth 
streets and run west along Ninety-fifth street to Oaklawn; the tota) 
length will be 6% miles. The capital stock of the company is $250,- 
000 and $125,000 will be expended in building and equipping the 
line. The road will be a single track trolley system, and crosses the 
Chicago Central, Wabash, Grand Trunk and Rock Island railroads. 


The E. W. Bliss Company, Limited, 17 Adams street 
Brooklyn, N. Y., in order to accommodate the steadily increasing 
volume of its business in the West, has opened an office and store 
at 14 North Canal street, Chicago, where it will keep a representa- 
tive line of presses, drop hammers, shears and sheet metal ma- 
chinery. The Chicago office will be in charge of M. C. W. Ellsworth, 
until recently superintendent of the Chicago Stamping Company, 
whose long experience with tools of this class from the user’s stand- 
point will no doubt be of great value to himself and the trade. This 
store is 25 by 140 feet, and is located in the very centre of the ‘“‘ma- 
chinery districu’’ of Chicago. 

Mr. Hi. D. Ames, who for over five years has filled the position 
of cashier and credit man for the, Electrical Supply Company, of 
Chicago, has resigned that position to become a partner in the new 
firm of Taylor, Goodhue & Ames, dealers in electrical specialties 
and general material for electric light and electric railway plants, 
with headquarters at 827 Monadnock Block, Chicago. Mr. Ames’ 
social and business standing, together with his experience in finan- 
cial matters and his thorough knowledge of the credit standing of a 
majority of electric light, railway and power plants throughout the 
country, will make his acquisition a source of considerable strength 
to the firm. Mr. Ames has interested conslderable capital, and will 
assume the position of secretary and treasurer. 


‘The Universal Electric Company is the name of a new 
company that has been organized under the laws of Ohio te doa 
general electrical business. Its office is at 739 to 741 Cedar avenue, 
Cleveland, O. The officers of this new company are well equipped 
for the work which they are now undertaking. Mr. N. 8. Possons, 
the president and general manager, was general superintendent of 
the Brush Electric Co. from 1879 to 1890. ‘The vice-president and 
superintendent, Mr. Geo. R. Lee, was the superintendent of the 
Bernstein company for many years, andis a practical electrician, 
who has brought out many important inventions. W. J. Possons, 
the secretary and treasurer of the company, was assistant super- 
intendent with the Brush Electric Company for nearly twelve 
years, The company, while doing a general electric business, 
intends to give special attention to the repairing of incandescent 
18mMps, Claimins a process which restores bui ned out lamps to their 
°rigina] brilliancy and life. F. DEL. 
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THE TELEPHONE. 


Bangor, Me., is now connected with Munroe by telephone line. 


The Omaha (Nebraska) Telephone Company has ac- 
cepted the bid of J. H. Harte to erect its building at Eighteenth 
and Douglas streets. The structure is to cost $65,000 

Cincinnati, 0.—The general manager of the telephone line has 
given official notice that the subways for telephone wires are now 
completed in the central portion of the city. The wires will be 
drawn into the tubes within the next 90 days, and by spring it is ex- 
pected that all poles and wires will have been removed.$ 


THE ELECTRIC LIGHT. 


Wellesley, Pa., is soon to be lighted by electricity. 

Atlanta, IHll., is making efforts to secure electric lights. 

Plano, Ill., will be lighted by electricity some time this fall. 

Norfolk, Va., is discusing the question of electric illumina- 
tion. 

Depeare, Wis., is considering the question of an electric light 
plant. 

Deckertown, Ne J., now has electric lights. The Heisler 
system is used. 

Batavia, N. Y.—It is reported that a new gas and electric light 
company is to be formed. 

Aminia, N. Y., will probably soon be illuminated by electricity, 
as the question is being agitated there. 

The Electric Improvement Company, of San Francisco, 
Cal., and the California Electric Light Company are, it is reported, 
to combine. 

Sauk Centre, Minn.—Henry Keller has sold his electric light 
plant for $12,000 to S. D. Davidson, who will operate it in connection 
with his mill. 

Lima, O., has passed an ordinance granting the Lima Electric 
Light and Power Company the privilege of lighting the streets. 


Nupda, N. ¥., bas voted in favor of the electric light and is 
now seeking bids for 27 1,250-c. p. arc lights to cost not more than 
$1,300. 

The McKeesport (Pa.) Electric Light Works have been 
ordered to be sold by Judge Stowe. The value of property is esti- 
mated at $100,000. 

The Briggs & Allyn Manufacturing Company, of Law- 
rence, Mass., is building at Fall River a large factory, which is 
to be lighted by electricity. 

Madison, Wis., has granted a franchise to the Capitol City 
Electric Light and Power Company, which is composed of Henry 
Schulkamp, Carl Hausmann and John Schulkamp. 

Bristol, Vt.—A 1,0.0-light alternator has been purchased from 
L. J. Wing, the Vermont agent of the Thomson-Houston Electric 
Company. The plant will be in charge of Geo. M. Randall, of 
Whitehall, N. Y. 

Indianapolis, Ind.—Work has begun on the excavation of 
the buildings of the Indianapolis Electric Light and Power Com- 
pany on Kentucky avenue. The main building is 200 feet long and 
80 feet wide, and the boiler and eugine room will be 100 feet in 
length and 60 feet in width. 

Whitehall, N. \.—The citizens have instructed the trustees 
of the village to contract with J. S. McLaughlin for 21 1,200 c. p. 
arc and 64 25c. p. incandescent lamps to burn all night and every 
night, for the sum of $3,700. The Thomson-Houston system will be 
used. Work will begin at once. 

Detroit in Partial Dark ness,.—On account of a strike of the 
electric light trimmers, which has been going on for some time, the 
city has been in partial darkness. The electric light company 
secured new men, but the sirikers kept cutting the wires on the 
different circuits, so that it is impossible to keep all the lights in 
operation. 

Ashtabula, O., will soon be lighted by electricity. The plant 
will have a capacity of 1,500 lights, for which the city will pay the 
Westinghouse company a rental of $85 per month. Injunctions 
have been brought against the city, however, by the Ashtabula 
Gas Light company for entering into a contract with the Westing- 


THE ELECTRIC RAILWAY. 


Mayfair, ©11.—An electric road on Elliston avenue is a proba- 
bility. 

The Baltimore & Towson Electric Road will probably 
be paralleled about two miles to the east, along the Harford or 
Belair roads. 

The Mobile (Ala.) Electric Light and Railway Com- 
pany is pushing work rapidly on its electric line. The power 
house will be completed Oct, 15, and the trolley wires have been 
strung. 

The Baltimore & Pikesville Electric Road has proved 
such a financial success even in the short time it has been oper- 
ated, less than three months, that its owners have decided to double 
track the entire line immediately. 


The Trolley in Brooklyn.—It is now possible to go from 
Fulton Ferry to Coney Island, a distance of eleven miles, by elec- 
tric cars. The first trolley route through the city is operated by 
the Coney Island & Brooklyn Railroad Company, of which Gen. H. 
W. Slocum is the president. 

The Cuyahoga Fallsand Akron Railway and Power 
Company has begun the construction of an electric railway from 
Akron through Cuyahoga Falls to Silver Lake. The power is to be 
obtained from the falls of the Little Cuyahoga River. A scheme is 
also on foot to transmit electric power to Akron and supply manu- 
facturers there, 

The Detroit & Suburban Street Hailway Company, 
which operates the line between Detroit and Wyandotte, has made a 
contract with theWestchester Manufacturing andElectric Company 
for the equipment of its road with electricity ; work will be begun 
immediately, and the contract provides that it shall be completed 
in 50 days. The estimated cost is $50,000. 

Honeoye Falls, N. ¥.—The steam tramway in course of con- 
struction between Honeoye Falls and Lima is meeting with strong 
opposition and its completion seems doubtful. The two villages 
have a population of 1,400 each and are now connected by four miles 
of very bad carriage road, Some form of rapid transit is needed. It 
is thought that the use of electricity as a motive power would re- 
move most of the opposition. Neither town has the electric light. 


Maj. John W. Coe, a well known financial gentleman and 
representative for Armour & Company, of Chicago, in Connecticut, 
has bought a controlling interest in the Meriden (Conn.) Horse 
Railway Company. It is rumored that it represents the syndicate 
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of which Messrs. E. P. Shaw and W. B. Ferguson, of Boston, are 
the active managers, and who operate the West Haven & Savin 
Rock, the Norwich (Conn.), and other valuable franchises. It is 
understood and practically announced that Meriden is to have a 
moet complete system of electric railways, and that a branch will 
be built to Wallingford, six miles distant, passing through Yales- 
ville, 

The Centra) Line, the first electric railway to be operated 
through the main streets of Baltimore, was successfully opened for 
regular travel on Sept. 22. The road is double-tracked with 80 
pound steel girder rails over its entire length of six and one-quar- 
ter miles. Ten care are operated, each car capable of seating 24 
passengers, and each is provided with two 25-h. p. Thomson-Hous- 
ton w. p. motors carried on Maguire trucks. Steam is supplied at 
the power station by three 250-h. p. Campbell Zell boilers. Three 
200 h. p. Thomson-Houston railway generators, each independently 
driven by a 200-h. p. MacIntosh & Seymour compound engine, sup- 
ply the 550 volt current. Mr. George Blakiston is president and 
Mr. W. C. Kelly general manager. J. D. Murray, of New York, 
built the track, and the overhead work was done by the J. G. White 


Company, of New York and Baltimore. 
Rt A A A A A 


LEGAL NOTES. 


The Beacon Vacuum Pump and Electrical Company, 
of Boston, Mass., has instituted proceedings for an infringement 
of its patents on metallic vacuum pumps against Berrenberg 
Brothers, of Boston. 

Eugene Sweeney, the projector of the Central Electric Railway 
Company, of St. Louis, who was recently sued by the Thomson- 
Houston Electric Company, of Chicago, has filed a cougter suit 
against that company to recover bonds to the value of $60,000, is- 
sued by the North Dallas Railway Company, of which he alleges he 
was the possessor, and which came into the custody of the defend 
ant and which the defendant failed to return. 


Steam vs, Electricity.—A bill in equity has been filed by the 
New York, Providence & Boston Railway Company against the 
Worcester & Milbury Street Railway Company, praying for an in- 
junction restraining the respondent company from crossing the 
tracks of the complainant at Elm street in Milbury, alleging that 
the electric railroad system would interfere with the telegraph 
service of the road, with the electric signal system in use at the 
crossing, and that the heavy electric cars will wear the track 
badly. 

Wilamette, [1l., has filed a suit in the Supreme Court against 
the Chicago Telephone Company and the Chicago and Milwaukee 
Telegraph Company to recover $2,500 for trespass. A year ago the 
Chicago and Milwaukee Telegraph Company applied to the Wila- 
mette authorities for the privilege of constructing a line through 
the town. The village council passed an ordinance allowing the 
company to build the line, providing they gave bonds and complied 
with certain requirements. The village now alleges that the com- 
pany has not complied with these requirements. The Chicago Tele- 
phone Company is made a party because it is claimed that it also 


PERSONALS. 


Prof. Clarence L. Cory has accepted the chair of electrical 
engineering in the University of California at Oakland. 

Mr. R. J. Brittian, of the Safety Electric Company, Newark, 
N. J., has been seriously ill for some time, but is now convalescent. 

Supt. Dennis Sullivan, of the Coney Island & Brooklyn Elec- 
tric railroad, was shot and seriously if not fatally wounded on 
Monday, Sept. 19, by Frank Gately, an employé of the road. Gately 
had been discharged and took his revenge in that way. 

















MISCELLANEOUS NOTES. 

An Electrie Club has been formed in St. Louls, Mo., with 
James I. Ayer temporary chairman. The club gave a dinner on 
Friday, Sept. 16, at which 21 gentlemen interested in electrical mat- 
ters were present and passed an enjoyable evening. 

The st. I ouis F xposition.—We take pleasure in acknowl 
edging an invitation to the Exposition now being held at St. Louis 
from the Emerson Electric Manufacturing Company, 1,110 St. 
Charles street, St. Louis, Mo. This company has been largely in- 
strumental in bringing about the very brilliant effects in electric 
illumination which have proved to be so prominent a feature of the 
Exposition. 

Rapid Transit for Mail.—In response to the advertisement 
for bids e'ght proposals have been submitted to the office depart- 
ment to facilitate the rapid delivery of mails in large cities. The 
most of these were pneumatic systems, but the Lewis Electric 
Rapid Dispatch Company, of Norristown, Pa,, has made a propo- 
sition to sell or lease an electric railway; $1,000 were appropriated 
by Congress for experiments in this line and .a committee will re- 
port as to whether any of the bids will be accepted. 


Industrial and Trade Notes. 











Liggett, Turbayne & Co., 54 Grand avenue, Detroit, Mich., 
have installed the Turbayne arc lamps in the Michigan Forge and 
Iron Company’s plant and also report a large sale to the Edison 
Allegan Company, of Allegan, Mich. 

BRemoval.—In consequence of the large and constantly in- 
creasing demand for its tools, the Sebastian Lathe Company has 
removed its works to more commodious qnarters on the northwest 
corner of Culvert and Harrison streets, Cincinnati, O. 


The United States Typewriter Headquarters, 787 Broad 
street, Newark, N. J., are agents for all kinds of typewriters, and 
also make repairs and deal in typewriter supplies. This firm has 
been along time in the business, and is‘especially interested in 
electrical trade. 

P. Claus & Co., 357 West Fortieth street, has secured the con- 
tract for an electric light plant for Hammerstein’s Opera House, 
125th street, to consist of three dynamos, which will furnish 3,300 
incandescent lights. This company has also on hand 27 other con- 
tracts for isolated plants. 

The Crescent Insulated Wire Company, of Trenton, N. 
J., has called our attention to the error in our last issue, crediting 
the large and increasing wire business which it is now handling to 
the firm of Murray, White & Murray, instead of to the Crescent 
company, as it should have been. 

Paranite Wire is meeting with such a growing demand that 
the Electric Appliar ce Company, which is handling the Western 
trade, is enabled to keep up with the orders only with the greatest 
difficulty. The company states that every large shipment they re- 
ceive is disposed of almost before it can be unpacked. 


The L. P. & D. Transmitter Company, of Montpelier, 
Vt., reports the following shipments during the past week: Four 
L. P. & D. transmitters, to Solomon & Ruben, Pittsburgh, Pa.; one 
to F. R. Dravo & Co., of same place; one to the Dubois Traction 
Company, of Dubois, Pa.; one to Aneca Manufacturing Company, 
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New London, Conn., and one to the Arlington Mills, Lawrence, 
Mass. 

The Ball Engine Company has issued a very attractive 
catalogue of its latest improved heavy-duty engines for electric 
railways, which, in addition to a description of these engines, con- 
tains a list of a large number of electric railways using the Ball 
engine, and illustrations of some of the more important plants. 
The company is also sending out a little pamphlet entitled ‘* Elec- 
tric Lights on a Coral Reef,’ which is a description of a plant 
recently erected at Key West, Fia. 

The Mather Electric Company has about completed the 
addition to its factory at Manchester, Conn. This company has 
just finished the installation of a fifty-light plant for the Photo- 
chrome Engraving Company, 162 Leonard street, New York, and 
has also closed a contract with the Vulcanite Manufacturing Com- 
pany, Lindenhurst, L. L, for a 150-light plant, and with Messrs 
Weil, Haskell & Company, 485 Broad way, for a 450-light plant, to be 
installed in their new factory at Glens Falls, N. Y. 

Queen & Co., of Philadelphia, report steadily increasing sales 
of their ‘Magnetic Vane’’ ammeters and voltmeters. The entire 
absence of permanent magnets and other changeable parts renders 
them constant in indication, so that recalibration is unnecessary, 
unless required mechanically. Four manufacturing concerns have 
adopted these instruments and install with both light and power 
plants, while numerous others use them to a considerable extent. 
The Queen factory is now taxed to its utmost capacity. 


Truex & Vatl, New York City, have secured the exclusive 
agency for the Brilliant High Grade Incandescent Lamp manufact- 
ured by the Electrical Manufacturing Company, of Oconto, Wis. 
This lam», although not as long on the market as some others, is 
élaimed to be superior to them in many respects, and in the hands of 
this firm will be thoroughly introduced in their territory, which 
consists of allthe New England States, New York State and the 
northern part of New Jersey. This lamp is now on exhibition at 
their office at 136 Liberty street, New York City. 

The Billings & Spencer Co. say in re gard to the past year’s 
business and present outlook: ‘‘ Our business for the present year 
has been very satisfactory to us and in amount has far exceeded 
that of last year. Our tradein Billings’ patent commutator bars, 
drop forged of either pure lake copper or Tobin bronze, has been con- 
stantly increasing and we are now doing a large business in this 
line, not only with the electrical companies manufacturing dyna- 
mos and motors, but also with the street railway companies direct, 
who require these goods for repairs. The sales in our machinist’s 
tool department have been very satisfactory and constantly on the 
increase. In the electrical line our linemen’s hand vise, combination 
pliers and drop forged wrenches are meeting with large demand, 
We consider the outlook for the coming year to be very promising 
and in evidence of same would state that we are at present erecting 
a new factory, office and shipping department. The total length of 
building will be 208 feet by 410 feet wide, two stories and basement,”’ 


Manion & Co., 163-171 Baronne street, New Orleans, La., re- 
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port the following contracts closed: The overhead construction and 
electrical track work of the McDonald and Judah Hart electric 


railway consisting of 18 miles of track to requ're about 49 


miles of No. 0000 feed wire; the W.R. Irby Cigar and Tobacco 
Company, one 500-light incandescent electric light plant for its 
tobacco factory, New Orleans; Pharr & Bussey, Jeanerette, La., 
one 170-light incandescent electric light plant, and four arc ligbts 
for their sugar house, Leisel Plantation. H & C. Newman, Jean- 
erette, La., one 170 light incandescent electric light plant and two 
arc lights for their sugar bouse, Linden Plantation; A. Schwartz & 
Sons, New Orleans, La., one 25-h. p. motor and 8 x 10 Goulds triplex 
electric pump operating hydraulic elevator; Moore, Nevy & Co.’ 
New Orleans, La., 5h. p. motor and elevator; A. Runkle, New 
Orleans, La., 5h. p. motor and elevator; Jas. Kelley & Co.’ 
New Orleans, La., 5-h. p. motor to run machine shop. This company 
is also agent for the Jewell Belting Company, for whose output it 
reports a large demand. ” 


**Ensullac.°°—Shellac has been the only practical insulating 
agent for field coils and armatures, and wherever a waterproof 
insulation was required. Prof. Ayrton in “Practical Electricity” 
says: “At the present day it is very difficult to buy really good 
shellac, the material of commerce being very much adulterated.” 
Shellac cut in grain alcohol is much superior in resistance toa 
solution in wood alcohol. Some months ago the Massachusetts 
Chemical Company of Boston called the attention of their chemists 
to this state of affairs, believing that it should be possible to pro- 
duce a varnish which could be marketed at a lower price than shel- 
lac and at the same time be of uniform quality and high resistance. 
That their efforts have been successful in a very great degree is 
demonstrated by the production of an alcohol varnish of an insula- 
tion resistance nearly four times greater than that of the best grain 
alcoho] shellacs. This varnish is aptly named ‘‘Insullac.’’ (Insulat- 
ing gum.) It is of a beautiful transparent amber color, but can be 
produced in any desired color. Its appearance when appiied, 
method of application and rapid drying qualities are identical with 
those of shellac, whose place in electrical werk it will entirely 
supersede. Prof. Babcock, the well known Boston chemical expert 
and assayer, reports that a careful analysis of the new compound 
shows no traces of any acids injurious to any materials to which it 
may be applied, or any constituent in any way injurious to the 
health of workmen. The Massachusetts Electrical Engineering 
Company makes a very flattering report on the superiority of the 
insulating compound. 

The Frink System of Reflectors in Chicago.—The editor 
of the “ollector in a recent issue says. I learn that the Frink sys- 
tem has been finally adopted by Mr. D. H. Burnham, Chief of Con- 
struction of the Exposition, for use inal] the 78 gaJleries of the Fine 
Arts. The award was, moreover. made upon the tested merit of the 
system. Mr. James W. Ellsworth, who owns one of the finest pri- 
vate collections in Chicago, is director of the Exposition, and his 
two private galleries have been fitted with the Frink reflectors. 
Their practical application, with completely successful results, led 
him to recommend their adoption for the department of the Expo- 
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sition in which he was specially interested, and in his indorse- 
ment of them to the architect he wrote: ‘“‘After thorough investiga- 
tion of the lighting by artifical light of picture galleries in 
New York, I have convinced myself that there is but 
one method of reflectors which gives absolute satisfaction, in con- 
nection with which, | believe, there is nothing to be desired, and 
which is absolutely perfect. This is the Frink system of reflection. 
I have ordered them for my own gallery here, and have spoken of 
them in connection with the art Institute galleries now being con- 
structed, and I desire, as one of the members of the Art Committee 
(and will obtain the indorsement of the entire committee to this), 
that it should be used in the galleries of the Exposition grounds. I 
feel so great an interest, as do Mr. Hutchinson, Mr. Ives and others 
of our committee, respecting the lighting of the pictures when in 
place there, that I trust there may be no question but that the 
Frink reflectors may be used. I have talked this matter over very 
fully with the Frink people, in the interest of the Exposition, and 
as to results they will give you every guarantee necessary pro- 
viding you may have any question in your mind relative to the 
latter point.” 





Business Notices. 


Transformers re-wound and repaired. Write for prices. The 
Hill Manufacturing Company, Salem, Va. 


Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 
attention, Gas lighting much improved by its use. Electric Sup- 
ply Company, of 105 South Warren street, Syracuse, N. Y. 


A Valuable Book for the Use of Eléctrical Business 
Men.—Mr. J. K. Romig, manager of the La Grande, Oregon, Edison 
Electric Company, gives the following as his opinion regarding the 
value of ‘“‘ Houston’s Dictionary of Electrical Words, Terms and 
Phrases ”’ : “‘ Regarding Houston’s new dictionary, I will say that it 
is a very valuable book for the use of electrical business men gene- 
rally, who desire a ready reference for their own satisfaction and 
enlightenment. The mere technical student will find it of great 
value for its clear, concise ‘explanations. The American electrical 
fraternity can well be proud of it.” 


Where to Locate New Factories is the title of a 150 page 
pamphlet recent)y published by the Passenger Department of the 
illinois Central Railroad, and should be read by every mechanic, 
capitalist and manufacturer. It describes in detail the manufact- 
uring advantages of the principal cities and towns on the line of 
the Southern Division of the Dllinois Central and the Louisville, 
New Orleans & Texas railroads, and indicates the char cter and 
amount of substantial aid each city or town is willing to contribute. 
It furnishes conclusive proof that the South possesses advantages 
for the establishment of every kind of factory working wool, cot- 
ton, wood orclay. Fora free copy of this illustrated pamphlet 
address Mr. J. F. Merry, Assistant General Passenger Agent 
I. C. R. R., Manchester, Ia. 





OUR [ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


{in Charge of W. A. Rosenbaum, 177 Times Bldg., N. Y.] 


U. 8S. PATENTS ISSUED SEPT. 20, 1892. 


482,719. Conduittor Electric Railways; F. 0. Bilack- 
well, Boston, Mass. Application filed Dec. 4, 1890. The combi- 
nation, in an electric railway conduit, of the transverse yokes 
having inwardly extending bracket seats, with the inverted 
channel-iron substantially flush with the street surface and pro- 
vided with perforations which receive the insulator hangers. 


482,727. Suspension Bracket for Electric Lamp } T. Dil- 
lon, Indianapolis, Ind. Application filed July 19, 1892. A sus- 
nsion bracket for electric lamps, consisting of a socket adapted 
receive a standard or hanger. a pair of hollow diverging arms; 
extending from said sockets and each terminating ina socket 
whose axis is at right angles to the axis of the standard socket, 
a pair of arms, formed of wood or oth2r non-conducting material, 
mounted in said sockets and projecting in oppo-ite directions 
therefrom, and a pair of metallic discs each provided with a per- 
‘oeeeal groove and a binding-post and mounted upon the ends of 
said arms. 


482,753. Insulated Electric Wire; T. K. Reed, Providence, 
R. I. Application filed May 31, 1890. A conducting wire covered 
with atextile wrapping filled with a composition of bitumen, 
wax, and oxidized or oxidizable oil. 


482,778. Electric Signaling Device for Firemen; G. 
L. Barnard, of Milwaukee, Wis. Application filed July 24, 1891. 
The combination of hose-sections and registering metallic couples 
secured to the contiguous ends of said sections. 











No, 482,780.—SIGNAL ‘| ELEGRAPH,. 


482,780. Signal Teleg:aph; C. V. Boughton, of Bulfalo, 
N. Y. Application filed July 22, 1891. A signal telegraph consist- 
ing of a number of electric lights arranged in «a continuous line. a 
number of spring-pressed keys : rranged upon a board and repre 
senting the letters of the alphabet, each key opening or closing a 
circuit which includes the necessary li¢hts to form the dashes and 
dots of the Morse system called for by the letter upon the key in 
operation. (See illustration.) 


482,820. Carbon Molder; E. P. Warner, of Chicago, II). 
Application filed April 21. 1892. In a carbon lamp, the combina 
tion, with three points of contact for the carbon, of a recess for 
said contact points, whereby a swinging motion of said carbon in 
any direction is permitted. 


482,825. Armature Winding for Dynamo Electric 
Machine; R. EKickemeyer, of Yonkers, N.Y. Application filed 
Sept. 3, 1890. In an armature winding composed of strands of 
insulated wire crossing both ends of the core and covering appro- 
priate portions of its face, the combination of locking studs for 
securing said strands on the core and discs on said studs for 
separating the strands in planes parallel with the ends of the 
core. 


483,863. Electric Locomotive; ©. M. Conradson, Wis. 
Application filed Dec. 2, 1891. In combination with an electric 
motor and a shaft to be driven, intermediate gearing for trans- 
mitting motion differentially from the moving member of the 
motor to the shaft, and a clutch adapted to lock together the 
moving member of the motor, the shaft, and the gearing and to 
cause sald parts to rotate as one. 


482,872. Insulator; Charles Tennant Lee, Boston, Mass, Appli- 
cation filed Nov 14, 1891. Aninsulator comprising an insulation 
block composed of a series of sheets of mica, compressed and com- 
pacted together, the block having a paralle) sided seat formed 
thereon, and a metallic shell or casing inclosing or partially 
inclosing the block, tightly compressing the seat thereon, and 
held on the seat by frictional contact. 





No. 482,902.—-MEANS FOR REDUCING FRICTION. 


482,877. Dial Transmitter; Frederick Pearce, New York, 
Application filed May 3, 1892. The combination, in an electric 
signaling machine, of dials, means for rotating the same, rotary 
circuit closing devices and circuit closer having two contacts 
and receiving its motion from the dials, and double connections 
for simultaneously connecting the battery and external circuits 
or the reverse. 


482,902. Means for Reducing Friction; G. M. Guerrant, 
New York. Application filed Oct. 7, 1891. The combination, 
with the shaft, arbor, or spindle, and the bearing for the same, of 

i magnets with their poles in close proximity to the moving sur- 
face and holding and adjusting the position of such magnets 

« around the shaft, whereby the direction in which the magnets 
act can be varied to lessen friction. (see illustration.) 


482,913. Insulator; H. H. Brooks, Cambridge, Mass. Appli- 
cation filed Oct. 26,1891. An insulator, consisting of a cylinder 
of insulating material and a holder wherein the said cylinder is 
placed and loosely held, the said holder being shaped to partially 
inclose the cylinder, and thereby keep it in place. 


482,936. Electric Switch and Case; A. Wright. of Provi- 
dence, R. I. Application filed May 31, 1892. In an electric switch 
ing device, the combination, with a contact-post and a rotatable 
block carrying centact plates, of a lever adapted to rotate said 
block, links Proved to said lever, other links pivoted to the free 
ends of the first mentioned links and to stationary studs, and a 
spring adapted to exert an inward pressure on the ends of the 

rst mentioned links. 


482.910. Frame for Electric Are Lamps; W. F. Bossert, 
of Utica, and J. H. Findlay, of Ogdensburg. Application filed 
Oct, 24, 1891. The combination, with an electric lamp frame, of a 
lamp hood and supporters therefor, having a segmental portion 
on which the edge of the hood rests, and projecting lugs adapted 
to ygeeve the edge of the hood, and a set-screw for securing the 
hood. 





No. 482,974.—ALTBRNATING CURRE’.1 MOTOR. 


482,964. Electric Railway Conduit; R. M. Hunter, of Phil- 
adelphia, Pa. Application tiled Sept. 23, 1886. In an electric 
railway, the roadbed formed of the main brackets arranged ab 


intervals and to which the rails are secured in combination with 
two longitudinal slot irons bolted to said brackets and forming 
the side walls of the conductor conduit, insulated supports secured 
rigidly with respect to the brackets, working conductors sup- 
or by said insulating supports, a drainage conduit located be- 
ow the conductor-conduit and formed of cement or masonry, 
with plank side walls between the brackets. 


482.974. Alternating Current Motor; O. T. Blathy, of 
Buda-Pesth, Austro-Hungary. Application filed Dec. 7, 1891. A 
rotary field alternating current motor with two sets of field mag: 
net coils supplied from a source of simple alternating currents 
and self-induction coils and condensers connected up with the 
said field magnet circuits, whereby the said currents are dis- 
placed in phase. (See illustration.) 


482,979. weonage Battery; E.R. Knowles, Brooklyn, N. Y. 
Application filed Oct. 15, 1891. In an element for a storage battery 
a perforated retaining sheet of metal interposed between the sur- 
faces = metallic perforated support-plates and the absorptive 
material. 


482,993. Closed Conduit for Electric Railways: L. P. 
Bunce, of Minneapolis, Minn. Application filed Sept. 10, 1891. 
The combination, with the main conduit with an opening through 
which a trolley arm may extend, of a supplemental conduit ar- 
ranged insaid main conduit and provided with a series of 
hinged plates closing the opening in said supplemental conduit, 
said plates being arranged to break joints with one another. 





No. 483,108.—ELECTRICAL STOP-VALVE. 


483,074. Joint for Electric Conductors; J. W. Marsh, of 
Pittsburgh, Pa. Application filed Dec ¥1, 1891. Ina joint for 
electric cables, the combination, with the adjacent ends of the 
cable sections, of a recessed supporting block of insulating ma- 
terial having the adjaceat ends of the corresponding conductors 
united and supported in said recesses, 


183,061. Trolley Stand for Electric Railways; J. Ch. 
Hough, Pittsburgh. Pa. Application filed Dec. 21, 189i. In a trol- 
ley-pole stand, a disc having helical springs upon its opposite 
sides in combination with a trolley-pole socket forked to pass 
astride the disc and springs and adapted to alternately engage 
the free ends of the springs. 


483,108. Electrical Stop-Valwe; A. Franke, Berlin, Ger- 
many. Application filed May 6, 1892. The core of the solenoid is 
the movable valve. (See illustration.) 


483,123. Cireuit Switch; G. W. Russell, Jr., and D. B. 
Minor, Denver, Colo. Applicaticn filed June 4, 1892. The com- 
bination, with the main circuit, of an automatic switch interposed 
therein and consisting of two solenoids suitably connected with 
a loose bar suppor therein and carrying contact eageien 
metallic prushes or plates connected with the cleenit wires on 
each side of the switch, a branch circuit in which the solenoids 
lie, and push buttons located therein, whereby the current is al- 
ternately passed through the solenoids, and the main circuit 
closed or broken. 


Copies of the specifications and drawings complete of an ert 
me ened | in vised ae a any other patent issued state ii 85 
—can be had for 25 cents. Givedateand number of patent desir+d 


and address The W. J. Johnston Co,, Lid., Times Building, N. ¥. 
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